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INTKODXJCTION. 


In  the  introductions  to  Parts  I  and  III  the  history  gf  this  investiga- 
tion was  related  from  its  commencemebt.  iij  J,une,  1904,  until  July, 
1905. 

The  Commission  appointed  to  continue  the  work  during  the  summer 
of  1905  consisted  of  Lieut.-Colonel  A.  M.  Davies,  R.A.M.C.,  Major 
W.  H.  Horrocks,  E.A.M.C.,  Staff-Surgeon  E.  A.  Shaw,  E.N.,  Dr.  T. 
Zammit,  Board  of  Health,  Malta,  and  Captain  J.  Crawford  Kennedy, 
E.A.M.C. 

Lieut.-Colonel  Davies  left  Malta  for  England  on  September  24,  and 
Major  Horrocks  for  Gibraltar  on  October  14,  1905,  while  Messrs.  Shaw, 
Zammit,  and  Kennedy  continued  the  investigation  during  the  following 
winter.  The  results  of  the  work  of  the  Commission  during  1905  are 
published  in  Parts  III,  IV,  and  V. 

At  a  meeting  of  the  Mediterranean  Fever  Sub-Committee  held  on 
February  25,  1906,  it  was  decided  to  continue  the  work  during  the 
ensuing  summer,  and,  as  Messrs.  Davies,  Horrocks,  and  Shaw  would 
not  be  available,  that  Major  T.  McCulloch,  R.A.M.C.,  Major  J.  C.  Weir, 
E.A.M.C.,  Major  J.  G.  McNaught,  E.A.M.C.,  Staff-Surgeon  F.  H.  A. 
Clayton,  E.N.,  and  Dr.  J.  W.  H.  Eyre,  M.D.,  Bacteriologist  to  Guy's 
Hospital,  be  appointed  to  the  Commission  in  addition  to  Captain 
Kennedy  and  Dr.  Zammit. 

Colonel  D.  Bruce,  E.A.M.C.,  Chairman  of  the  Sub-Committee,  was 
also  requested  to  proceed  to  Malta  to  introduce  the  new  members  to 
the  work.  He  arrived  in  Malta  on  April  14,  1906,  and  work  was  at 
once  begun  on  the  lines  laid  down  by  the  Sub-Committee  in  their 
memorandum  dated  February  23,  1906.  He  left  for  England  on 
May  5. 

Dr.  Eyre  and  Major  McNaught  remained  in  Malta  until  September  2, 
and  Staff-Siu-geon  Clayton,  Majors  McCulloch  and  Weir,  and  Captain 
Kennedy  until  the  end  of  that  month. 

The  work  done  in  the  summer  of  1906  is  embodied  in  Parts  V,  VI, 
and  VII  :— 

Part  VI. — "Eeport  upon  the  Bacteriological  and  Experimental 
Investigations  during  the  Summer  of  1906,"  by  J.  W.  H. 
Eyre,  M.D.,  Major  J.  G.  McNaught,  E.A.M.C.,  Captain  J.  C. 
Kennedy,  E.A.M.C.,  and  Dr.  T.  Zammit. 

Part  VII.— "Epidemiological  Work  in  1906:  {a)  Naval,"  by  Staff- 
Surgeon  F.  H.  A.  Clayton,  E.N. ;  "  {b)  Military  and  Civil,"  by 
Majors  T.  McCulloch  and  J.  C.  Weir,  E.A.M.C. 
(2089)  I  2 
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Introduction. 


The  Bacteriological  Report  (Part  VI)  discusses  infection  by  goats' 
milk,  conveyance  by  mosquitoes  and  other  blood-sucking  insects, 
infection  by  contact,  prophylactic  vaccination,  and  clinical  observa- 
tions. Dr.  Eyre  and  his  colleagues  sum  up  their  results  by  saying  that 
the  ingestion  of  infective  articles  of  food,  mainly  milk,  is  the  most 
common  path  of  infection  by  Micrococcus  melitensis  in  man ;  that  the 
next  common  path  of  infection  is  by  subcutaneous  inoculation  during 
the  handling  of  infective  material,  usually  milk,  and  that  more  rarely 
infection  may  occur  as  the  result  of  contagion,  or  possibly  through 
convection  by  means  of  blood-sucking  insects. 

The  Epidemiological  Eeports  (Part  VII)  go  fully  into  the  occurrence 
of  cases  of  Mediterranean  Fever  in  ships,  barracks,  and  hospitals,  with 
statistics  relating  to  the  incidence  among  various  classes,  effect  of  age 
and  sex,  residence,  climatic  conditions,  etc.,  and  also  give  a  detailed 
account  of  the  result  of  preventive  measures  instituted  in  the  middle 
of  1906. 

The  epidemiologists  are  led  to  believe  that  quite  70  per  cent,  of  the 
cases  are  due  to  the  ingestion  of  goats'  milk.  They  also  believe  that 
it  is  probable  that  the  disease  is  acquired  through  infected  milk,  or,  less 
often,  urine,  coming  in  contact  with  breaches  of  the  surface,  and  so 
inoculating  the  disease.  In  their  opinion,  ordinary  contact  with  the 
sick,  conveyance  of  infection  by  biting  insects,  house-flies,  dust,  drain 
emanations,  food  (other  than  milk),  and  water  play  a  very  subordinate 
part,  if  any,  in  setting  up  Mediterranean  Fever  in  man. 

The  excellent  results  following  the  preventive  measures  directed 
against  the  use  of  goats'  milk  in  barracks  and  hospitals  also  point  to 
milk  being  the  chief  factor. 

Among  the  soldiers  this  resulted  in  a  diminution  of  about  90  per 
cent.  For  example,  in  the  second  half  of  1905  there  were  363  cases  of 
Mediterranean  Fever,  whereas  in  the  corresponding  part  of  1906  there 
were  only  35  cases.  Among  the  sailors  there  was  also  as  marked  a 
fall  in  the  number  of  cases.  Very  remarkable  is  the  history  given  by 
Staff-Surgeon  Clayton  in  regard  to  the  Naval  Hospital  at  Malta.  This 
building  had  a  bad  reputation,  as  one-third  of  the  cases  of  fever 
occurring  in  the  fleet  at  Malta  could  be  traced  to  residence  in  this 
hospital,  either  as  patients  suffering  from  other  diseases  or  among  the 
nursing  staff.  The  goats  supplying  the  hospital  with  milk  were 
examined,  and  some  10  per  cent,  of  them  were  found  to  lie  passing 
Micrococci  melitensis  in  their  milk.  About  the  end  of  June  goats' 
milk  was  forbidden,  and  since  then  not  a  single  case  of  Mediterraneau 
Fever  has  occurred  in,  or  been  traced  to  residence  in,  this  hospital. 

Taking  all  the  facts  and  arguments  into  consideration,  it  would 
appear  that  this  Commission  has  been  successful  in  discovering  the 
main  source  of  infection  of  Mediterranean  Fever.  This  source  is  the 
Maltese  goats,  some  20,000  in  number,  half  of  which  are  affected  by 
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Mediterranean  Fever,  and  one-tenth  are  constantly  passing  the  parasite 
of  this  disease  in  their  milk.  If  this  source  of  infection  is  removed, 
in  all  probability  the  fever  will  disappear  completely  from  Malta. 

The  special  thanks  of  the  Commission  are  due  to  His  Excellency  the 
Governor;  the  Lieutenant-Governor;  Lord.C.  Beresford,  Naval  Com- 
mander-in-Chief ;  Colonel  Winter,  A.S.C. ;  Colonel  J.  G.  MacNeece, 
E.A.M.C.,  P.M.O.,  Malta;  Lieut.-Colonel  J.  H.  Ehodes,  E.A.M.C. ; 
Lieut.-Colonel  E.  Jennings,  E.A.M.C.  ;  Major  G.  S.  Crawford, 
E.A.M.C. ;  and  Captain  E.  Eyan,  E.A.M.C. ;  and  the  officers  of  the 
Eoyal  Army  Medical  Corps  generally;  Deputy-Inspector-General 
Bentham,  E.N.,  and  officers,  Bighi ;  the  Hon.  L.  Gatt,  C.M.G. ;  the 
Hon.  Sir  E.  Micallef,  K.C.M.G.,  the  Governor,  Detention  Barracks  ; 
Mr.  A.  M.  MacFarlane,  Government  Veterinary  Surgeon;  Professor 
Samut  and  Dr.  Portelli  Carbone,  of  the  Ci\'il  Hospital ;  Dr.  Caruana 
Scicluna,  and  Dr.  A.  Critien,  Board  of  Health ;  Drs.  Said  and  Eutter, 
of  the  Government  Medical  Service ;  Mr.  T.  Curmi,  Superintendent  of 
Police ;  the  Superintendent  of  the  Civil  Hospital ;  Mr.  Grout,  of  the 
American  Consular  Service ;  Fleet-Surgeon  Hardie,  of  H.M.  Dock- 
yard; Professor  Magro  and  Cyril  Leach,  Esq.,  of  the  Meteorological 
Department,  University  of  Malta. 
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EPIDEMIOLOGICAL  WORK  IN  1906. 

By  Major  T.  McCulloch,  M.B.,  Major  J.  C.  Weir,  M.B.,  Eoyal 
Army  Medical  Corps,  and  Staff  Surgeon  F.  H.  A.  Clayton, 
M.D.,  Eoyal  Navy, 

(Eeceived  25th  January,  1907.) 
Introductory. 

As  the  result  of  a  recommendation  of  the  Sub-Committee  of  the 
Eoyal  Society,  one  naval  and  two  army  medical  officers  were  appointed 
to  the  Commission  in  1906,  to  continue  the  investigation  of  the  causation 
of  Mediterranean  Fever  from  the  epidemiological  side.  Accordingly, 
the  writers  of  this  part  of  the  Eeport  arrived  in  Malta  in  April  and 
Avorked  there  until  October,  a  period  which  covers  the  season  when  the 
disease  is  most  prevalent. 

Epidemiological  work  on  behalf  of  the  Commission  was  begrm  by 
Dr.  E.  W.  Johnstone,  of  the  Local  Government  Board,  in  the  fever 
season  of  1904,  and  it  was  continued  by  Lieut.-Colonel  A.  M.  Da%des, 
E.A.M.C.,  in  the  following  year.  Dr.  Johnstone's  Eeport  gives  such 
topographical  details  as  are  of  importance  in  an  epidemiological  enquiry, 
together  with  a  general  sanitary  survey  of  the  Maltese  islands,  and  he 
deals  comprehensively  with  the  prevalence  of  Mediterranean  Fever 
among  the  civil,  naval,  and  military  sections  of  the  population. 
Lieut.-Colonel  Davies  devoted  most  of  his  time  to  a  critical  study  of 
the  disease  as  it  manifested  itself  amongst  the  troops  and  the  military 
families  constituting  the  garrison  in  1905,  and  he  also  furnished  a 
detailed  report  on  the  sanitary  condition  of  the  various  barracks  in 
which  the  troops  are  housed  and  of  the  hospitals  in  which  their  sick 
are  treated.  The  ground  was,  therefore,  cleared  to  a  large  extent  by 
the  work  of  both  of  those  observers,  and  this  Eeport  should  be  read  in 
conjunction  with  theirs,  as  there  would  be  no  object  in  repeating 
information  concerning  which  there  is  nothing  new  to  record.  Some 
overlapping  will,  however,  be  unavoidable,  as,  for  example,  in  bringing 
tables  or  other  matter  up  to  date. 

No  limit  was  placed  on  the  scope  of  the  epidemiological  work  to  be 
undertaken  during  the  season  of  1906,  but  we  were  aware  that  the 
Sub-Committee  considered  the  following  points  as  of  special  import- 
ance : — 

1.  The  early  and  careful  study  of  each  case  of  Mediterranean  Fever, 
and  its  surroundings. 
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2.  The  possibility  of  the  conveyance  of  the  disease  to  man  by  the 

use  of  goats'  milk  or  its  products. 

3.  Mosquitoes,  flies,  or  other  insects  as  possible  carriers  of  the 

disease  germs. 

4.  Facts  bearing  on  the  determination  of  the  incubation  period. 

As  our  work  proceeded,  other  points  came  to  the  front,  e.g.,  the 
question  of  place  infection,  the  relation  of  simple  continued  and  enteric 
fevers,  the  insidious  nature  of  the  onset  of  illness,  etc.  It  early  became 
evident  that  some  attention  to  an  analytical  study  of  the  statistical 
history  of  past  years  was  essential,  and  that  important  information 
was  to  be  obtained  from  comparison  of  the  behaviour  of  the  disease  in 
other  stations.  Further,  in  our  capacity  of  service  medical  officers,  we 
were  instructed  to  act  in  concert  with  the  naval  and  military  authorities 
regarding  practical  measures,  such  as  the  provision  of  isolation  accom- 
modation for  military  cases,  and  in  recommending  the  application  of 
any  additional  preventive  measures  in  relation  to  both  army  and 
navy,  or  the  modification  of  any  of  those  already  in  use,  which  the 
course  of  investigation  might  suggest.  In  addition  to  the  investigations 
relating  to  the  services,  steps  were  taken  for  keeping  up  the  observa- 
tions, commenced  by  Dr.  Johnstone  in  1904,  as  to  the  prevalence  of  the 
disease  amongst  the  civil  population. 

This  Eeport  will,  therefore,  be  divided  into  the  following  parts : — 
I,  Naval;  II,  Military;  III,  Civil.  Following  Part  III  is  a  paper, 
contributed  by  Dr.  A.  Critien,  of  the  Public  Health  Department, 
Malta,  on  goats'  milk  as  a  factor  in  the  causation  of  Mediterranean 
Fever  amongst  the  civil  population.  Finally,  a  general  summary  has 
been  drawn  up,  in  which  are  given  the  conclusions  drawn  from  a  critical 
examination  of  the  naval,  military,  and  civil  observations. 
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The  epidemiological  work  which  has  been  undertaken  this  year 
may  be  divided  into  three  sections  :  (a)  Historical ;  i(b)  Preventive 
measures  and  the  incidence  of  the  disease  since  their  institution ;  and 
(c)  Personal  investigations,  including  a  study  of  the  disease  as  it  has- 
occurred  in  separate  ships,  and  of  the  facts  elicited  from  enquiry  into 
individual  cases. 


Section  A.— EPIDEMIOLOGY  OF  MEDITEERANEAN  FEVER  IN 

THE  NAYY. 

In  connection  with  the  epidemiological  section  it  was  felt  that 
where,  as  in  sea-going  ships,  the  environmental  conditions  Avere  so- 
perpetually  varying,  any  attempt  to  study  the  history  of  the  disease 
as  it  has  occurred  in  separate  ships  would  not  repay  the  expenditure 
of  time.  Presence  in  or  absence  from  Malta,  the  time  of  yea^^ 
position  in  the  harbour,  and  so  on,  are  all  factors  that  have  to  be 
reckoned  with,  and  about  which  it  is  impossible  to  obtain  accurate 
information. 

Accordingly,  attention  has  been  concentrated  upon  the  connection 
of  Mediterranean  Fever  with  conditions  which  are  well  known  to 
influence  causation  or  Avith  considerable  reason  suspected  to  do  so, 
and  about  which  definite  information  can  be  obtained,  and  the  study 
of  the  incidence  of  the  disease  in  separate  ships  has  been  confined  to- 
the  present  year  when  the  details  of  movements  and  of  other  conditions 
are  available. 


I. — The  Connection  of  Attacks  of  Mediterranean  Fever  with  • 
Eecent  Stay  in  the  Eoyal  Naval  Hospital,  Bighi. 

First  and  most  important  of  the  factors  which  are  believed  to  have 
an  influence  in  causation  is  : — 

The  connection  of  attacks  of  Mediterranean  Fever  with  recent  stay 
in  the  Royal  Naval  Hospital,  Malta,  either  while  sufltering  from  other 
illness  or  as  a  member  of  the  hospital  stafl". 

This  question  has  been  investigated  for  the  period  from  January, 
1902,  to  the  present  year  (1906),  since  this  provides  a  quinquennial 
period,  and  one,  moreover,  in  which  the  agglutination  reaction  and 
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the  estimation  of  the  dilution  has  been  made  use  of  as  a  routine 
method  of  diagnosis,  the  records  being  therefore  correspondingly 
reliable. 

(a)  As  Patients  under  Treatment  for  other  Diseases. 

The  following  table  shows  that  every  year  a  very  considerable 
proportion  of  the  naval  cases,  usually  about  one-third  of  those  which 
come  under  treatment,  have,  at  some  time  within  the  three  months 
preceding  onset,  been  in  Bighi  suffering  from  other  illness.*  It  was, 
of  course,  necessary  to  investigate  this  previous  hospital  history  for 
some  definite  period  only,  and  three  months  has  in  consequence  been 
taken  as  the  limit,  chiefly  because  it  was  found  to  include  practically 
all  the  cases,  as  is  shown  in  Table  II. 


Table  I. — Showing  the  Proportion  of  Cases  dealt  with  each  Year  which 
have  been  under  Treatment  in  Bighi  with  other  illness  during  the 
three  months  preceding  onset. 


Year. 

Wliere  under  treat- 
ment. 

Total  cases  dealt 
with,  excluding 
relapses. 

Proportion  under 
treatment  in 
preceding  3  months. 

1902 

293 

83 

1903 

265 

77 

1904 

259 

95 

1905 

In  Bighi  

241 

46 

Total   

287 

137 

1906 

In  Bighi  

120 

55 

Total   

175 

79 

Grand  total   

1279 

471 

A  few  cases  (21  in  number)  who  were  previously  in  l^ospital  for 
illness  which  at  the  time  was  considered  to  be  other  than  Mediterranean 
Fever,  and  was  so  classified,  have  been  omitted  from  this  table,  either 
on  account  of  the  presence  of  a  doubtful  reaction  during  this  first 
stay  or  because  the  subsequent  history  of  the  case  has  given  reason 

*  The  R.  N.  Hospital  is  situated  at  Bighi,  and  will  be  referred  to  throughout 
this  paper  under  that  name. 
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to  donbt  the  accuracy  of  the  original  diagnosis.    Moreover,  in  about 
a  dozen  of  those  included  in  Table  I,  the  previous  illness  must  be 
regarded  as  suspicious,  although  there  was  not  sufficient  evidence  to 
justify  amendment  of  the  original  diagnosis ;  but,  with  these  excep- 
tions, the  patients  may  reasonably  be  looked  upon  as  suffering  from 
other  illness.    In  deciding  whether  or  not  a  previous  illness  was  the 
first  manifestation  of  Mediterranean  Fever,  one  has  to  take  into 
account  the  fact  that  it  is  not  uncommon  for  the  initial  symptoms  to 
reflect  the  previous  medical  history.    Thus,  in  a  case  preceded  by 
otorrhoea,  the  onset  was  signalised  by  a  recurrence  of  the  ear  discharge ; 
a,  second,  with  a  history  of   head   injury  and  resulting  frequent 
headache,  started  with  an  epileptiform  seizure ;  and  records  of  more 
than  one  abscess  or  other  surgical  case  have  been  met  ^th  where 
local  recurrences  accompanied  the  first  signs  of  illness.     After  all, 
it  is  not  extraordinary  that  a  generalised  infection  should  proceed 
along  the  line  of  least  resistance. 

The  consistency  with  which  so  large  a  proportion  of  Mediterranean 
Fever  cases  present  a  similar  history  for  a  series  of  years  disposes 
of  the  possibility  of  mere  coincidence,  but  the  following  facts  are  also 
strongly  suggestive  that  the  majority  of  these  cases  were  actually 
contracted  in  Bighi. 

As  is  shown  in  Table  II,  a  very  considerable  proportion  may  be 
regarded  as  almost  certainly  contracted  there,  and  this,  together  with 
the  enormous  incidence  among  the  sick  berth  staff  constantly  resident 
{vide  p.  44),  shows  that  the  risk  of  infection  is  unusually  great,  and 
argues  for  a  similar  causation  in  the  other  cases. 

A  list,  giving  a  short  history  of  cases  almost  certainly  contracted 
in  hospital,  follows.  In  this  no  patient  has  been  included  in  whom 
there  is  not  a  history  of  at  least  2 1  days'  residence,  Math  other  illness 
before  onset  (the  majority  being  far  longer),  or,  among  those  who 
have  been  discharged,  where  the  onset  has  occurred  more  than  eight 
days  after  leaving.  For  1905  and  1906  lists  have  kindly  been 
provided  by  Staff-Surgeon  Whiteside,  but  for  previous  years  it  has 
been  necessary  to  consult  the  case  sheets,  and,  owing  to  the  longer 
limit  of  time,  the  number  is  smaller  than  that  given  by  Dr.  Johnstone 
in  Part  II  of  these  Keports.  If  anything,  therefore,  it  is  probably 
under-estimated. 

List  of  Cases  almost  certainly  Contracted  in  Hospital.— \.  W.  P.,  Str  — 
Admitted  to-B  2  Ward  on  November  20, 1901,  with  venereal  bubo,  mass  of  protruding 
glands  and  slight  temperature,  aiands  removed  November  23  and  temperature  fell 
to  normal  and  remained  tiU  February  20,  1903,  92  days  after  admission,  when  he 
liad  nausea,  vomiting,  and  pyrexia  for  three  days.  Second  rise  of  temperature, 
May  4,  and  on  the  12tli  he  reacted. 

2.  P.  J.,  Str.— Admitted  to  El  Ward  on  January  29,  1902,  with  a  broken  down 
bubo.  Operation  February  26  and  temperature  normal  till  March  15,  46  days  after 
admission,  when  he  had  temperature,  anorexia,  and  pain  in  knee  for  three  days. 
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Second  operation  April  13  followed  by  temperature  and  headache  for  10  days.  On 
May  31  fever  returned  and  his  serum  reacted  1  in  40. 

3.  T.  Q.,  Sigln.— Admitted  to  E 1  Ward  on  February  18,  1902,  for  liernia,  for 
which  operation  was  performed  on  27th.  He  was  well  till  April  13,  55  days  after 
admission  and  wlien  woimd  was  healed.  He  then  developed  malaise  and  pyrexia 
and  gave  reaction  1  in  40  on  April  17. 

4.  D.  N.,  Lg.  Seaman.— Admitted  to  E2  Ward  on  February  25,  1902,  with 
gonorrhoea.  No  developments  till  May  5,  70  days  after  admission,  when  he  had 
headache  and  pyrexia  and  gave  a  positive  reaction  on  May  13. 

5.  T.  T.,  A.B.— Admitted  to  E  1  Ward  on  June  27,  1902,  with  simple  fracture  of 
both  bones  of  leg.  On  July  19,  coincident  with  an  abscess  of  the  leg  and  falling  on 
incision  of  latter  he  developed  fever  and  on  August  4  this  once  more  occurred.  On 
August  24,  58  days  after  admission,  he  developed  high  temperature  and  headache, 
and  on  the  26tli  gave  positive  reaction. 

6.  R.  H.,  Petty  Officer.— Admitted  on  May  31,  1902,  to  El  Ward  with  a  simple 
fracture  of  femur.  Did  well  till  August  27,  89  days  after  admission,  when  he  had 
fever  and  headache  for  three  days.  Normal  till  October  23,  when  he  had  a 
recurrence  of  symptoms  and  reacted  1  in  50. 

7.  E.  M.,  Petty  Officer.— Admitted  on  July  29,  1902,  to  E 1  Ward  with  a 
compound  fracture  of  lower  third  of  femur,  involving  knee  joint.  By  August  12  the 
wound  was  healed  and  he  was  up  on  crutches  in  September,  but  on  October  11  he 
developed  temperature  and  headache  and  reacted  next  day. 

8.  A.  H.,  Yeoman  of  Signals. — Admitted  to  Zymotic  Block  on  August  4,  1902, 
with  a  typical  attack  of  enteric,  giving  negative  reaction  with  Micrococcus  meli- 
tensis.  His  temperature  was  normal  by  September  2,  and  so  remained  till 
October  15,  73  days  after  admission,  when  he  had  headache  and  persistent  fever. 
Marked  positive  reaction  on  October  22. 

9.  P.  H.,  Pte.— Admitted  to  E  1  Ward  on  August  27,  1902,  with  a  lacerated 
wound  of  thumb.  Three  days'  temperature  and  headache  on  September  23,  29  days 
after  admission.  Wound  was  liealed  by  October  18  and  on  the  20th  he  had  a 
return  of  symptoms  and  reacted  1  in  50  on  the  22nd. 

10.  C.  A.,  Signal  boy.— Admitted  on  September  5,  1902,  to  E 1  Ward  with  a 
compound  fracture  of  leg.  On  October  22,  47  days  after  admission,  he  developed 
fever,  headache,  etc. 

11.  G.  W.,  G.M.A.— Under  treatment  in  ship  for  months  for  eczema  and  was 
admitted  on  October  8,  1902,  to  E 1  Ward.  On  November  14,  36  days  after 
admission,  he  developed  headaclie  and  fever  and  reacted  on  December  22. 

12.  W.  K.,  Cook's  Mate.— Admitted  on  December  25,  1901,  with  multiple  fracture 
of  jaw.  Wired  on  30th.  Had  abscess  at  angle,  witli  some  fever  on  February  5. 
On  April  10,  107  days  after  admission,  he  had  malaise,  headache  and  fever  and 
reacted  on  April  15,  1  in  40. 

13.  W.  S.,  Str.— Admitted  to  E 1  Ward  on  March  6,  1902,  witli  htemorrhoids,  for 
which  operation  on  March  11.  On  April  5,  30  days  after  admission,  he  complained 
of  vertigo  and  temperature  rose  on  9th.    Reaction  on  April  17. 

14.  H.  T.,  Pte.— Admitted  on  June  30,  1902,  to  E  2  Ward  with  acute  gonorrhoea. 
On  J uly  26,  27  days  after  admission,  had  headache  and  fever  and  reacted  on  August  3. 

15.  E.  M.,  Str.— Admitted  on  October  3,  1902,  to  E  2  Ward  with  gonorrhoea  and 
epididymitis.  On  December  16,  75  days  after  admission,  complained  of  abdominal 
pain  and  diarrhoea  and  had  fever.    He  reacted  on  December  28. 

16.  H.  B.,  Petty  Officer.— Admitted  on  December  5,  1902,  to  El  Ward  with 
multiple  injury.  On  January  13,  1903,  he  developed  headache  and  fever  for  a  day 
or  two,  39  days  after  admission,  and  on  February  21  had  a  wave  of  fever  with  rigors, 
sweats,  etc. 
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17.  C.  C,  Pte. — Admitted  on  December  5,  1902,  to  E  1  "Ward  with  a  fracture  of 
the  leg.  He  did  well  till  February  22,  1903,  when  he  developed  headache  and  fever, 
79  days  after  admission,  and  reacted  1  in  50  ou  the  24th. 

18.  H.  B.,  A.B.— Admitted  on  December  26,  1902,  to  E  1  Ward  with  fracture  of 
f              jaw  and  other  injuries.    On  May  21,  146  days  after  adniission,  he  had  rise  of 

temperature  and  rheumatic  jiains  and  gave  a  positive  reaction  on  the  27th. 

19.  A.  E.,  Petty  Officer.— Admitted  to  W  2  Ward  on  November  27,  1902,  with 
sciatica.  Disease  had  persisted  for  months  without  other  symptoms  and  there  was  a 
strong  rheumatic  history.  On  December  28,  29  days  after  admission,  he  developed 
fever  and  headache  and  reacted  on  December  31. 

20.  E.  Y.,  Pte. — Admitted  on  November  24,  1902,  with  tumour  in  iliac  region  and 
symptoms  of  appendicitis.  Had  one  or  two  days'  malaise  and  pyrexia  on 
February  10,  78  days  after  admission,  and  on  the  21st  a  second  wave  with  enlarged 
spleen.    Iliac  region  again  tender. 

21.  S.  L.,  Str. — Admitted  to  El  Ward  on  January  12,  1903,  with  simple  fracture. 
About  February  6  had  pyrexia  lasting  five  days,  with  painful  swelling  of  jaw  which 
was  incised.  Tonsils  swollen.  This  was  25  days  after  admission,  and  48  days  later 
he  had  pyrexia  and  recurrence  of  swelHng.    Positive  reaction  five  days  after. 

22.  P.  P.,  Maltese  Shipwright.— Admitted  to  El  Ward  on  February  2,  1903,  with 
a  compound  dislocation  of  the  thumb.  On  March  9,  35  days  after  admission, 
had  a  rise  of  temperature,  malaise,  and  vertigo.    Reacted  on  March  14. 

23.  T.  K.,  Str.— Admitted  to  W  2  Ward  on  March  28,  1903,  with  haematuria  and 
dullness  in  left  flank.  Temperature  normal.  On  April  28,  31  days  after  admission, 
developed  fever  and  headache.    Gave  definite  reaction  on  May  29. 

24.  I.  J.,  Str.— Admitted  to  B 1  Ward  on  April  9,  1903,  for  hernia.  After 
opei-ation  on  May  7,  29  days  later,  the  temperature  never  fell  properly  and  on 
May  20  blood  yielded  a  positive  reaction. 

25.  H.  L.,  Ord.  Seaman. — Admitted  to  W  2  Ward  on  March  31,  1903,  with  pain 
over  liver  and  jaundice.  This  had  been  preceded  by  inflammation  of  scrotum  and 
liver  enlargement  followed.  Temperature  normal  and  steady  improvement  till 
April  21,  22  days  after  admission,  when  he  developed  temperature  with  pain  in  right 
flank  and  all  over.    Reacted  on  April  26. 

26.  W.  S.,  Ord.  Seaman. — Admitted  to  W  2  Ward,  after  several  attacks  of 
tonsilitis,  for  operation.  Removed  on  April  13.  On  April  24,  24  days  after 
admission,  developed  fever  and  headache.    Reacted  on  May  11. 

27.  P.  W.,  A.B. — Admitted  to  El  Ward  on  June  8,  1903,  with  ischio-rectal 
abscess.  Steady  improvement  after  operation,  but  on  August  3  headache  and 
diarrhoea  began,  and  on  August  10  his  temperature  rose  and  he  reacted  on  the  16th. 
Onset  56  days  after  admission. 

28.  J.  M.,  Str. — Admitted  to  E  2  Ward  on  July  18,  1903,  with  a  suppurating 
patellar  bursa.  On  August  11,  24  days  after  admission,  there  was  sUght  pyrexia 
of  nine  days'  duration  vvitli  no  symptoms.  September  8,  fever  of  a  week's  duration. 
September  21,  the  femoral  glands,  which  had  become  enlarged  on  August  3,  were 
opened  up.  This  was  at  once  followed  by  a  rise  of  temperature  and  a  positive 
reaction  was  obtained  two  days  later. 

29.  W.  F.,  Petty  Oflicer.— Admitted  to  W  2  Ward  on  May  1,  1903,  with  well- 
marked  signs  of  pleurisy  and  pericarditis.  By  June  3  was  fairly  well,  but  on  this 
date,  34  days  after  admission,  a  slight  rise  of  temperature  occurred  which  persisted, 
and  on  June  23  he  complained  of  ])ains  all  over.    June  25  reacted  1  in  50. 

30.  E.  A.,  Yeoman  of  Signals. — Admitted  to  C  Ward  on  November  3,  1903,  with 
hernia,  for  wliich  operation  performed.  Healed  by  November  19,  but  on  January  9, 
1904,  67  days  after  admission,  he  had  sudden  rise  of  temperature  and  reacted  next 
day  1  in  20O. 
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31.  J.  F.  C,  G.M.A.— Admitted  to  E  Ward  on  November  26,  1903,  witli 
t)torrhoea,  temperature  normal.  Qiiite  well  till  February  10,  76  days  after  admission, 
when  he  developed  headache  and  fever.    Reacted  on  February  12,  1  in  50. 

32.  T.  B.,  Ord.  Seaman.— Admitted  to  E  Ward  on  December  5,  1903,  with 
discharge  from  ear.  No  temperature  except  99°'2  on  January  14,  1904,  until 
January  31,  57  days  after  admission,  when  he  had  vomiting,  headache  and  fever. 
Reacted  next  day  1  in  200. 

33.  E.  S.,  Str. — Admitted  to  E  3  Ward  on  December  8,  1903,  with  enteric  fever. 
Temperature  fell  about  end  of  January,  1904,  and  he  did  well  till  February  24, 
78  days  after  admission,  when  had  rise  of  temperature.    Reacted  next  day  1  in  50. 

34.  A.  S.,  Ord.  Seaman.— Admitted  to  E  Ward  on  November  7,  1903,  with  ulcers 
of  legs  and  enlarged  glands.  He  was  well  till  April  2,  146  days  after  admission, 
when  he  had  rigors,  fever  and  headache.    Reacted  next  day  1  in  50. 

35.  A.  L.,  Able  Seaman. — Admitted  to  B  Ward  on  December  15,  1903,  for 
gonorrhoeal  rheumatism.  Temperature  rose  about  January  16,  1904,  32  days  after 
admission,  and  a  positive  reaction  was  obtained  the  same  day. 

36.  F.  S.,  G-.M.A. — Admitted  to  C  Ward  on  December  16,  1903,  with  a  contusion 
of  thigh.  Symptoms  of  fever  first  appeared  on  February  16,  1904,  62  days  after 
admission,  and  a  positive  reaction  was  obtained  the  same  day. 

37.  T.  D.,  Able  Seaman.— Admitted  to  B  Ward  on  December  22,  1903,  vrith 
gonorrhcBa.  No  symptoms  till  January  14,  1904,  24  days  after  admission,  when  he 
developed  fever,  headache  and  shivering.  Tliis  passed  ofE  rapidly,  but  recurred  on 
February  10.    Reaction  present  on  J anuary  14. 

38.  C.  B.,  Stoker. — Admitted  to  C  Ward  on  January  4,  1904,  with  a  compound 
fracture  of  leg.  Doing  well  till  February  13,  40  days  after  admission,  when  there 
was  a  rise  of  tempei'ature  and  headache  for  two  days.  This  recurred  on 
February  26  and  reaction  was  present. 

39.  W.  F.,  Able  Seaman. — Admitted  to  E  Ward  for  haemorrhoids  on  January  19, 
1904,  which  were  removed  on  January  23.  On  February  13,  25  days  after  admission, 
there  was  a  rise  of  temperature  and  headache,  and  the  blood  reacted  in  a  dilution  of 
1  in  100. 

40.  J.  N.,  Private. — Admitted  on  January  21,  1904,  to  C  Ward  for  hernia,  for 
which  an  operation  was  performed  on  January  27,  the  wound  healing  nicely.  On 
Febi'uary  27,  37  days  after  admission,  there  was  a  rise  of  temperature  and  headache, 
and  the  blood  was  found  to  react  1  in  10. 

41.  J.  R.,  Private. —Admitted  on  January  25,  1904,  to  C  Ward  with  a  fracture  of 
olecranon.  On  February  17,  24  days  after  admission,  he  developed  headache  and 
temperature,  and  gave  a  positive  reaction  next  day. 

42.  C.  S.,  Stoker. — Admitted  to  B  Ward  on  April  7,  1904,  with  primary  syphiUs. 
Was  all  right  until  May  21,  when  he  complained  of  headache  and  temperature  rose. 
This  was  44  days  after  admission,  and  three  days  later  his  blood  gave  a  positive 
reaction. 

43.  E.  J.  S.,  Able  Seaman.— Admitted  on  May  23,  1904,  to  Wl  Ward  with  well- 
marked  attack  of  appendicitis  and  negative  reaction.  Was  convalescent  by  June  24, 
but  on  July  6,  44  days  after  admission,  he  developed  headache  and  showed  a  positive 
reaction. 

44.  M.  H.,  Petty  Officer.— Admitted  on  July  10,  1904,  to  A  Ward  with 
gonorrhcea.  No  symptoms  till  August  30,  51  days  after  admission,  when  he 
developed  a  temperature  and  headache.    First  reacted  1  in  300  on  September  20. 

45.  B.  M.,  Ordinary  Seaman.— Admitted  to  E  Ward  on  February  27,  1904,  with 
rectal  abscess.  Operation  on  February  27,  and  temperature  fell  at  once.  Pid  well 
till  April  19,  51  days  after  admission,  when  temperature  suddenly  rose,  and  a  positive 
reaction  was  obtained  next  day. 
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46.  D.  M.,  Petty  Officer.— Admitted  on  March  10,  1904,  to  Ward  Wl  with 
definite  signs  of  tubercle,  T.  B.,  in  sputum.  Was  doing  weU  and  gaining  weight,  but 
about  April  19,  40  days  after  admission,  got  rise  of  temperature  and  headache. 
Positive  reaction  on  April  25. 

47.  T.  D.,  Private.— Admitted  on  July  11,  1904,  to  Ward  Wl  with  weU-marked 
symptoms  and  signs  of  pericarditis.  This  cleared  up,  but  temperature  began  to  rise 
about  August  4,  24  days  after  admission,  and  from  that  time  he  had  irregular 
pyrexia.    First  reacted  on  October  3. 

48.  B.  B.,  Fitter.— Admitted  on  September  7,  1904,  to  A  Ward  with  chancroid 
and  bubo.  On  December  6,  90  days  after  admission,  developed  headache  and  high 
temperature.    Reacted  next  day. 

49.  P.  S.,  Able  Seaman. — Had  had  a  uon-venereal  bubo  in  his  ship  since  June 
and  was  admitted  with  it  to  hospital  on  October  1  to  D  Ward.  Glands  extirpated 
on  October  18,  but  no  sjTuptoms  till  November  23,  53  days  after  admission,  when 
wound  had  healed.    Then  headache  and  rise  of  temperature  and  positive  reaction. 

50.  A.  H.,  Able  Seaman. — Sick  on  board  ship  and  in  "  Maine  "  since  August  22 
with  a  bubo  and  admitted  to  hospital  on  October  1  to  D  Ward.  No  symptoms  till 
November  23,  when  pain  in  back,  followed  by  headache  and  fever,  54  days  after 
admission.    Positive  reaction  two  days  later. 

51.  C.  H.,  Stoker.— Admitted  on  October  1,  1904,  to  D  Ward  with  disease  of  ear. 
No  other  symptoms  till  November  12,  when  headache  and  rise  of  temperature. 
Positive  reaction  four  days  later. 

52.  T.  B.,  Stoker.— Admitted  to  W4  Ward  on  October  1,  1904,  with  signs  of 
phthisis,  no  temperature,  but  history  of  haemoptysis.  On  November  17,  48  days 
after  admission,  developed  cliills,  rise  of  temperature  and  so  on,  and  gave  a  positive 
reaction  on  November  22. 

53.  J.  McG.,  Stoker. — Admitted  to  A  Ward  on  October  12, 1904,  with  gonorrhoea. 
On  December  2,  51  days  after  admission,  complained  of  headache  and  nausea,  and 
had  rise  of  temperature.    Reacted  on  December  4. 

54.  C.  R.,  Able  Seaman. — Admitted  to  D  Ward  on  October  28,  1904,  with  a 
simple  fracture  of  leg.  Began  to  feel  ill  about  December  25,  57  days  after 
admission,  and  first  reacted  on  December  27. 

55.  B.  I.,  Lg.  Stoker. — Admitted  to  D  Ward  on  December  4,  1903,  with  fracture 
of  lower  jaw.  Wired  on  January  28,  and  on  Febrviary  11  had  swelling  and 
tenderness  at  ankle  and  on  next  day  fever  and  inflammation  of  pharynx  and  tonsil. 
Well  by  18th,  but  had  temperature  again  on  February  21,  and  on  April  2  had 
recurrence  and  gave  positive  reaction.    First  symptoms  70  days  after  admission. 

56.  J.  McC,  Private. — Admitted  to  B  Ward  on  January  12,  1904,  with  syiDhilis 
primary.  Doing  well  till  February  6,  when  had  headache  and  rise  of 
temperature,  25  days  after  admission.    Reacted  five  days  later. 

57.  G-.  S.,  Stoker. — Admitted  to  E  Ward  on  December  9,  1903,  with  an  abscess  of 
the  chest  wall.  Improved  greatly  and  was  all  right  till  January  24,  46  days  after 
admission,  when  he  developed  sickness  and  fever.    Reacted  on  February  11. 

58.  E.  H.,  Able  Seaman. — From  October  17  to  November  13,  on  board,  sick  with 
oedema  of  tonsils  and  was  admitted  on  November  19,  1904,  with  well-marked 
diphtherial  paralysis.  Had  one  day's  rise  of  tenipemture  on  November  21,  but  was 
then  normal  till  December  24,  35  days  after  admission,  when  he  developed  fever 
and  general  pains  and  reacted  on  January  14. 

59.  T.  R.,  Stoker.— Admitted  to  C  Ward  for  hernia  on  October  11,  1904,  and  had 
operation  on  October  15.  On  December  3,  53  days  after  admission,  developed  higli 
temperature  and  heatlache,  and  reacted  on  December  5. 

60.  W.  W.,  Able  Seaman. — Admitted  to  sick  list  on  November  6  with  bronchitis, 
and  said  lie  had  night  sweats,  but  no  temperature  at  any  time.    Admitted  to  W 1 
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Ward  on  November  22,  1904.,  and  had  similar  symptoms  in  hospital  until 
January  21,  when  he  developed  headache,  temperature  and  pains,  60  days  after 
admission.    Reacted  on  January  28. 

Cases  with  Onset  within  'Eight  Days  of  Discharge. — 1.  R.  Gr.,  Boy. — Was  under 
treatment  from  February  28  to  April  17,  1902,  with  abscess,  and  onset  occurred  five 
days  after  leaving. 

2.  A.  M.,  Stoker.— Was  under  treatment  in  E  2  from  April  10  to  June  2,  1902, 
for  scabies,  and  onset  was  seven  days  after  leaving. 

3.  E.  E.,  Chief  Stoker. — Was  under  treatment  for  internal  haemorrhoids  from 
June  11  to  July  29,  1902,  in  E  1  Ward  and  symptoms  probably  began  two  days 
before  leaving,  but  case  is  a  httle  doubtful. 

4  W.  T.,  Chief  Stoker.— Under  treatment  in  E  1  Ward  from  May  20  to  July  24, 
1902,  for  hernia.    Symptoms  began  at  once  on  discharge. 

5.  W.  B.,  Able  Seaman. — Under  treatment  in  W  1  Ward  and  afterwards  Zymotic 
from  August  1  to  October  8,  1902,  with  enteric.  Onset  the  day  following 
discharge. 

6.  Gr.  H.  D.,  Able  Seaman. — Under  treatment  in  Zymotic  Ward  for  enteric  fever 
from  August  1  to  October  17,  1902.    Onset  the  day  after  discharge. 

7.  A.  F.,  Able  Seaman. — Under  treatment  in  E  1  Ward  from  October  10  to 
November  21,  1902,  with  fracture  of  jaw,  and  became  ill  at  once  on  leaving 
hospital. 

8.  W.  H.  D.,  Stoker.- Under  treatment  m  B  Ward  from  May  10  to  July  5,  1903, 
with  syphihs  primary,  and  symptoms  began  eight  days  later. 

9.  Mr.  J.  H.,  Lieutenant. — Under  treatment  in  C  Cabin  fro)n  November  1  to 
November  25,  1903,  with  injury  to  knee,  and  symptoms  began  the  day  previous  to 
discharge. 

10.  F.  P.,  Ordinary  Seaman. — Under  treatment  in  A  Ward  from  September  28  to 
December  16,  1903,  with  syphilis  primary,  and  was  never  well  after  discharge. 

11.  F.  C,  Able  Seaman. — Under  treatment  in  D  and  C  Wards  from  September  10 
to  October  31,  1904,  with  operation  for  hammer  toe,  and  developed  symptoms  four 
days  after  discharge. 

12.  W.  G-.,  Stoker. — Under  treatment  in  B  Ward  from  October  1  to  November  18, 
1904,  with  syphihtic  bubo,  and  developed  symptoms  four  days  later. 

13.  P.  C,  Stoker. — Under  treatment  in  B  Ward  from  October  12  to  November  18, 
1904,  with  chancroid,  and  developed  symptoms  eight  days  after  discharge. 

14.  Mr.  H.  L.  D.,  Commr. — In  C  Cabin  from  November  14  to  November  28, 
1904,  with  fissure  of  anus,  and  developed  Mediterranean  Fever  seven  days  later. 
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List  of  Patients  who  have  actually  developed  Mediterranean  Fever 
while  in  Hospital  for  other  Diseases  during  1905-6,  given  by 
Staif-Surgeon  Whiteside. 


Name. 


W.  B. 

J.  H. 

J.  M. 
W.  W. 
H.  M. 

H.H.M, 

W.  B. 
R.  T.  S. 
E.  B. 

C.  P. 

T.  Q. 
A.  C. 
J.  H. 
S.  S. 
J.  L. 
H.  W. 

E.  B. 

J.  A. 

T.  L. 

T.  B. 
A.  J. 
W.  T. 
W.  K. 
P.  S. 
H.  B. 

s.  T.  a. 


A.  R. 
A.  P. 
C.  M. 

G.  C. 

H.  J. 


Bating. 


E.  R.  A. 

Ch.  Str. 

Str. 

S.  Batt. 
&.  M.  A. 

Pte. 

a.  M.  A. 
Lg.  Sn. 
A.  B. 

C.  P.  O. 

Str. 
A.  B. 

Str. 
A.  B. 

Str- 
C.  crew 

A.  B. 

Lg.  Sn. 
Pte. 

Pte. 

Pte. 
A.  B. 
A.  B. 

Str. 
Lg.  Str. 

Pte. 


Str. 
Str. 
Str. 

Signl. 
Str. 


Wards. 


Disease  on 
admission. 


j-  Disease  of  skin 

j-       „  bone 

Syphilis,  prim. 
Enteric  fever  ... 
Syphilis,  prim. 

|-  Pneumonia  


Date  of 
admis- 
sion. 


Heart  disease ... 
Abscess   


•  Fractured  jaw 

Hernia   

Laryngitis   

Abscess   


Sec.  gonorrhcEa 
Fracture,  Potts' 

-  Scarlet  fever  ... 

Varix   


j-  Chancroid 


Syphilis,  sec.  ... 

Chancroids  

Disease  of  eye... 
Broncli.  asthma 

►  Bubo,  venereal 


■  Syphilis,  sec.  .. 
Gonorrhoea  — 

.  Syphilis,  prim. 

■  Gonorrhoea.... 


Onset. 


Jan.  26 

„  26 

Mar.  8 
„  15 
„  20 

Apr.  15 

„  14 
„  14 
„  17 

„  17 

„  20 
„  29 
„  29 
May  1 
4 

»  21 

June  7 

Aug.  29 

Oct.  10 

Aug.  28 
„  28 
Oct.  1 
Nov.  9 
Oc  1 
Jan.  27 

27 


„  30 

Dec.  12 

„  23 

»  26 

„  23 


Interval 
in  days. 


Mar.  10 

Apr.  12 

May  20 
4 

June  1 


May  19 
„  28 
June  9 

May  31 

June  9 
„  2 
10 
9 
4 

July  5 

Aug.  7 

Sept.  20 

Nov.  29 

Oct.  9 
11 

Nov.  14 
Jan.  7 

„  12 
Mar.  6 

14 


12 

Feb.  5 
Mar.  6 

„  13 
24 


43 

76 

78 
50 
73 

51 

35 
44 
53 

44 

51 
35 
43 
39 
31 
45 

61 

23 

50 

42 
44 
44 
59 
103 
38 

46 


41 

55 
45 

77 
91 


Epidemiological  Work  in  1906. 


19 


List  of  Patients  who  developed  Mediterranean  Fever  within  Eight  Days 
of  Discharge  after  Treatment  for  other  Disease  during  1905-6. 


In  hospital 
previously. 

Disease. 

Date  of 
onset. 

Interval 
in  days. 

p.  D. 

0.  s. 

Feh.  16  to  Apr.  17 

c 

Hernia 

Apr.  25 

8 

W.  L. 

A.  B. 

Mar.  8  „  May  9 

E  4 

Enteric 

May  11 

2 

G.  E. 

Str. 

May  26  „  July  20 

.Wl  1 
IE,  June  21  / 

Colitis 

July  24 

4 

J.  McL. 

A.  B. 

Aug.  26  „  Oct.  18 

A 

Chan- 

Oct. 21 

3 

croids 

A.  M. 

A.  B. 

Apr.  26  „  May 30 

D 

Fracture 

June  3 

4 

J.  M. 

Fitter 

Mar.  14  „  June  2 

D 

Wound 

May  28 

Nil 

E.  B. 

B'ksmith 

Oct.    4  „  Nov.  6 

D 

Hcemor- 
rhoids 

Nov.  9 

3 

H.  P.  C. 

A.  B. 

Feb.    6  „  Apr.  26, 
1906 

[a,  Mar.  23  } 

Syphilis, 
sec. 

Apr.  19 

3 

Patients  who  developed  Mediterranean  Fever  at  varying  Intervals  after 
discJmrge  from  Bighi. — In  addition  to  the  number  included  in  this  list, 
the  onset  of  the  disease  in  very  many  more  occurs  within  a  few  weeks 
of  discharge,  and  the  number  proportionately  diminishes  in  accordance 
with  the  period  which  has  elapsed  since  leaving.  This  is  well  brought 
out  in  the  following  table,  and  also  points  strongly  to  some  etiological 
influence  connected  with  Bighi : — 


Table  11. — Showing  the  Numbers  of  Patients  under  Treatment  for  other 
Illness  who  developed  Mediterranean  Fever  at  varying  intervals, 
after  discharge  from  Bighi. 


1902. 

1903. 

1904. 

1905. 

1906. 

Total. 

Within  a  month — 

While  resident   

20 

11 

29 

22 

9 

91 

Within  8  days  of  discharge  ... 

7 

2 

5 

7 

1 

22 

From  8  davs  to  a  month   

18 

22 

23 

45 

22 

130 

Between  1  and  2  months   

22 

25 

30 

45 

30 

152 

>>       2   „    3  „   

16 

17 

8 

18 

17 

76 

5 

6 

1 

4 

4 

20 

Total  

88 

83 

96 

141 

83 

491-20 

Two  possible  explanations  of  this  heavy  incidence  among  patients 
recently  discharged  from  Bighi  must  here  be  discussed.  It  has  been 
argued,  in  the  first  place,  that  the  debility  produced  by  the  illness 
which  occasioned  their  stay  reduces  the  natural  resistance  so  much 
that  they  become  a  ready  prey  to  the  disease  on  subsequent  exposure 
to  infection. 
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Many  facts,  however,  militate  strongly  against  this  hypothesis.  For 
one  thing,  men  in  naval  hospitals  are  not  discharged  until  they  are  fit 
for  duty,  and  in  many  cases  a  considerable  interval  of  apparently 
perfect  health  has  intervened  between  discharge  and  the  onset  of 
symptoms.  Not  only  is  this  the  case,  but  Table  VII  (p.  36)  shows  quite 
distinctly  that  liability  is  as  great  after  non-debilitating  disease  such 
as  otorrhoea,  simple  tumour,  and  so  on,  as  after  many  more  exhausting 
ailments.    Again,  attacks  of  Mediterranean  Fever  are  by  no  means 
confined  to  patients  who  remain  on  the  station ;  they  occur  with 
as  great  frequency  among  those  invalided,  who  only  leave  hospital 
to  embark  for  passage  to  England.     Included  in  Table  I  are  25 
cases  of  this  description  during  1905-6,  of  which  11  had  onset  within 
a  month  of  discharge,  12  within  two  months,  and  two  within  three 
months.     Similarly,  a  few  cases  are  included  where,  owing  to  the 
,    departure  of  the  Fleet,  patients  have  been  sent  to  their  ships  while 
only  convalescent,  and  have  developed  their  symptoms  without  landing 
anywhere.    These  show  similar  intervals.     Under  both  these  heads 
there  are,  of  course,  chances  of  infection  in  the  ship,  but  it  may 
at  least  be  said  that  the  possibilities  are  greatly  lessened  by  the 
exclusion  of  shore  infection.    The  results  of  enquiry  into  the  move- 
ments of  patients  between  discharge  from  hospital  and  onset  of  illness, 
as  detailed  at  p.  100,  may  be  referred  to  as  illustrating  that  the 
opportunities  of  exposure  ashore  are,  in  the  majority  of  cases,  quite 
limited, 

A  second  attempted  explanation  for  the  special  liability  of  hospital 
patients  is  that  a  latent  infection  is  stirred  into  life  by  the  debilitating 
influence  of  other  illness.  There  are  grounds  for  supposing  that  this 
does  occur  under  certain  circumstances,  but  in  the  present  instance  the 
evidence  goes  to  prove  that  it  is  at  least  infrequent.  The  onset 
of  disease  would  in  that  case  correspond  with  the  date  of  an  injury  or 
of  an  operation  rather  than  occur  long  after  the  wound  was  healed. 
Besides,  the  proportion  of  officers  (among  whom  the  disease  is  far  more 
common  than  among  the  men)  who  have  been  in  hospital  previously  is,' 
as  will  be  seen  later,  a  very  small  one.  There  seems  no  reason  to 
suppose  that  debilitating  circumstances  should  be  more  necessary  to 
produce  the  disease  in  the  seaman  than  in  the  officer. 

It  will  be  seen  in  Table  XXIV  (p.  74)  that  since  April,  1906, 
coincident  with  the  cessation  of  the  occurrence  of  cases  while 
resident  in  hospital,  or  within  eight  days  of  discharge,  there  has  not 
only  been  a  fall  in  numbers  in  the  fleet  generally,  but  no  single 
case  admitted  has  given  a  history  of  hospital  residence  within  the 
preceding  three  months.    This  is  a  very  striking  and  significant  fact. 

Nevertheless,  to  those  who  believe  in  an  incubation  period  of 
rigidly  definite  duration,  the  acceptance  of  a  relationship  between 
residence  in  hospital  and  the  occurrence  of  disease  some  six  weeks  to 
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three  months  later  will  be  difficult.  It  must,  however,  be  remembered 
that  in  experiments  on  animals  the  doses  used  have  been  large,  and 
the  occurrence  of  infection  has  been  mapped  out  by  continual  and 
systematic  examination  for  agglutination  and  not  merely  by  the  onset 
of  symptoms  which,  indeed,  need  not  necessarily  occur.  It  is  true 
that  man  is  said  to  be  more  susceptible  than  animals,  but  there 
is  nothing  in  these  experiments  to  negative  the  possibility  that  he  also 
can  become  infected  without  the  occurrence  of  very  definite  symptoms. 
The  subject  is  discussed  at  greater  length  elsewhere. 

Symptoms  Suggesting  Earlier  Infection. — With  a  view  to  the  discovery 
of  symptoms  suggesting  infection  at  an  earlier  stage  in  the  history 
of  these  471  cases,  included  in  Table  I,  the  hospital  sheets  of  the 
majority  of  them  were  examined,  with  the  result  that  about  47  were 
found  to  have  exhibited  symptoms  at  some  time  or  another  during 
their  stay  for  which  no  very  obvious  explanation  was  forthcoming 
from  their  condition  at  the  time.  The  following  provide  illustrative 
examples  :  — 

W.  T.,  Ch.  Str.— Admitted  for  liernia  May  20,  1902.  Operation  May  28. 
Healed  by  June  13  and  allowed  up.  On  July  8  had  temperature  and  malaise 
lasting  four  days,  with  Joint  pains.  Said  lie  was  never  well  after  discharge  on 
July  24,  and  Aiigust  23  was  placed  on  sick  list.    Admitted  October  9. 

W.  E.,  Str. — Admitted  March  21,  1903,  with  gonorrhoea  and  perineal  abscess. 
On  incision  of  latter  temperature  fell  to  normal,  but  on  April  7  temperature  101° 
and  rigor.  Wound  healthy.  Temperature  persisted  till  13th.  Negative  reaction- 
He  was  discharged  on  May  13,  and  on  June  17  had  first  symptom  of  Mediterranean 
Fever. 

H.  B.,  Ordinary  Seaman. — Admitted  February  3,  1906,  with  venereal  sore. 
Developed  temperature,  and  headache  March  16  and  17,  but  with  negative  reaction. 
Onset  April  18  after  discharge  on  March  27. 

J.  S.,  Str. — Admitted  November  24,  1905,  with  chancroid  and  bubo.  Developed 
a  temperature  and  abdominal  pain  January  3,  1906,  and  headache,  abdominal  min 
and  temperature  January  25.  Discharged  February  1,  and  onset  of  Mediterranean 
Fever  on  May  12. 

It  will  be  noted  that  in  the  list  of  cases  contracted  while  still  resident 
in  hospital  a  very  similar  history  is  frequently  given — a  short  pre- 
liminary canter  in  the  shape  of  two  or  three  days'  temperature  and 
malaise,  followed  in  a  few  weeks  by  more  definite  symptoms  and 
positive  reaction. 

It  will  be  seen  from  this  table  that  the  difference  is  enormous,  more 
particularly  when  it  is  taken  into  consideration  that  the  Fleet  number 
represents  only  the  average,  whereas  the  hospital  number  represents  the 
actual  total  of  individuals,  and,  moreover,  that  even  this  is  over 
estimated,  since  several  patients  are  admitted  more  than  once  during 
the  year.  One  is,  therefore,  perfectly  safe  in  asserting  that,  in  the  past, 
residence  in  Bighi  for  any  other  illness  has  enormously  increased 
liability  to  the  development  of  Mediterranean  Fever  within  the  next 
three  months. 
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Table  III. — Comparing  the  Incidence  of  Mediterranean  Fever  among 
previous  Patients  in  Bighi  and  those  in  \vhom  no  History  of 
Connection  with  that  Establishment  was  to  be  obtained. 


1902. 

1903. 

1904. 

1905. 

1906. 

Actual  number  of  admissions  to 
Biglii  of  patients  suffering  from 
illness  other  than  Mediter- 
ranean Fever 

1,284 

1,158 

1,346 

1,480 

261* 

Actual  number  of  these  who  sub- 
sequently, either  during  resi- 
dence or  within  three  months 
of   discharge,  are  known  to 

Fever 

96 

85 

86 

170 

28 

Average  number  of  men  victualled 
in  Mediterranean  fleet  yearly 

18,470 

18,410 

19,590 

14,360 

Proportion  of  fever  cases  dealt 
wdthyearly,  showing  no  previous 
hospital  history 

190 

155 

144 

150 

80 

*  First  quarter  only  of  1906. 


In  addition,  an  examination  of  Tables  IV  and  VII  and  Charts  1  to  5 
shows  quite  conclusively  that  those  cases,  classed  as  almost  certainly 
contracted  in  hospital,  display  a  remarkable  correspondence  with  those 
who  merely  developed  it  subsequently  to  discharge,  both  with  regard 
to  the  time  at  which  they  were  resident  and  presumably  contracted  the 
disease,  the  blocks  in  which  they  were  treated,  and  the  kind  of  illness 
from  which  they  suffered. 

To  summarise : — 

That  large  numbers  of  cases  have  year  by  year  been  contracted  in 
Bighi  is  a  well-authenticated  fact. 

A  large  proportion  of  cases  admitted  during  each  year  give  a  history 
of  recent  residence  there,  and  it  is  equally  certain  that  liability  to 
attack  in  the  near  future  is  very  much  greater  among  patients  there 
than  among  the  generality  of  their  messmates. 

In  a  great  many  the  possibilities  of  exposure  to  infection  between 
discharge  and  the  onset  of  symptoms  have  been  practically  negligible- 
It  is  not  therefore  unreasonable  to  conclude  that  the  majority  of  these 
•>     persons  have  been  infected  while  actually  in  hospital. 

Description  of  Bighi  Hospital. — In  order  to  throw  light  on  the  method 
of  infection  in  these  cases,  it  is  necessary  to  give  a  short  description  of 
the  hospital  and  of  some  points  with  regard  to  the  .routine  in  force 
there.  The  grounds  comprise  an  area  of  about  17  acres  on  a  broad 
bluff  of  land  some  50  feet  above  sea  level,  and  projecting  into  Bighi 
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Bay  on  the  southern  side  of  Grand  Harbour  and  between  Rinella  and 
Calcara  Bays.  Except,  therefore,  on  the  south-eastern  side,  it  is 
entirely  cut  off  from  the  adjoining  land  by  broad  strips  of  water,  and 
is  consequently  separated  from  the  thickly  populated  centres — the 
nearest,  Vittoriosa,  being  at  the  least  260  yards  distant.  Ricasoli  Fort 
to  the  north-east  is  140  yards  from  the  nearest  point  of  the  hospital, 
and  Valletta  is  700.  The  hospital  proper,  as  opposed  to  the  residential 
area,  is  on  the  north-west  side,  and  is  therefore  furthest  removed  from 
the  small  village  of  Calcara,  which  adjoins  the  southern  corner  of  the 
grounds,  and  is  the  only  inhabited  district  that  does  so.  The  rest  of 
the  country  adjoining  is  practically  uninhabited,  and  herds  of  goats 
provide  the  only  possible  source  of  infection.  It  is  obvious,  therefore, 
that  this  is  to  be  sought  within  the  establishment  itself. 

The  hospital  proper  originally  consisted  of  two  large  one-storey 
blocks  and  of  a  central  block.  The  former,  which  contains  one  large 
and  two  small  wards  on  each  side,  separated  by  a  broad  central 
corridor,  are  known  as  the  East  and  West  Blocks  respectively,  and 
will  be  so  referred  to.  They  also  contain  cabins  for  officers  at  the 
corners  and  the  basements  are  taken  up  for  kitchens  and  other  offices. 
Above  these  wards,  under  the  eaves  at  each  end,  are  two  small  rooms, 
now  unused,  but  previously  to  October,  1902,  the  quarters  of  the 
Sick  Berth  staff.  Just  outside  them  and  at  the  top  of  the  stairway 
leading  to  them  are  large  stone  tanks,  at  present  kept  boarded  up,  but 
formerly  open ;  these  must  have  provided  excellent  breeding  places 
for  mosquitoes. 

The  wards  have  been  modernised  and  are  fitted  with  good  sinks  and 
latrines. 

An  infectious  block  was  added  on  the  western  side  in  1900,  and  a 
new  general  surgical  block  was  first  occupied  in  June,  1903.  This 
latter  block  is  three  stories  high,  but,  owing  to  the  dip  in  the  ground 
towards  the  Rinella  side,  where  it  is  situated,  its  top  storey  is  beneath 
the  level  of  the  old  blocks. 

Charts  1  to  4  also  show  that  it  is  effectually  screened  from  the 
west  (the  present  Mediterranean  Fever)  block  by  the  interposition  of 
the  east  and  central  buildings.  It  consists  for  the  most  part  of  six 
large  wards  arranged  in  longitudinal  series  of  twos.  The  ends  and 
corners  are  filled  in  with  small  wards,  the  various  offices,  and  cabins. 
Both  this  and  the  infectious  block  are  built  on  modern  lines  and  do 
not  call  for  further  remark  in  this  direction. 

On  the  southern  or  landward  side  of  the  grounds  are  the  various 
quarters  and  residences,  and  the  unoccupied  areas  are  utilised  as 
gardens  or  as  asphalted  catchment  areas  for  the  supply  of  the  under- 
ground tanks.  For  this  reason  Bighi  is  singularly  free  from  dust, 
and,  owing  to  its  encirclement  by  water,  receives  very  little  from 
without. 
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The  arrangements  for  water  supply  constitute  a  noteworthy  feature, 
as,  owing  to  the  insufficiency  of  the  public  supply  or  aqueduct  for  fire 
purposes,  it  is  necessarj'^  to  store  water  in  a  series  of  tanks. 

Drinlcing  water  is  supplied  to  all  parts  of  the  hospital  from  the 
aqueduct  in  iron  pipes,  the  various  taps  being  clearly  labelled,  "  Fit  for 
Drinking,"  but  for  the  water  for  fire,  lavatory,  flushing,  and  garden 
purposes  there  are  several  distinct  sources.    First,  there  are  36  under- 
ground tanks,  many  entirely  unused,  and  therefore  containing  water 
which  is  stagnant  and  full  of  vegetable  matter.    These  are  supplied 
by  surface  water,  for  which  catchment  areas  are  provided  by  the  flat 
roofs  of  the  hospital  buildings  and  the  asphalted  surfaces  of  the  gromids 
already  referred  to,  while  seven  of  them  also  have  a  supplementary 
supply  from  the  aqueduct,  the  pipes  being  controlled  by  stop-cocks. 
No.  14  tank,  situated  close  by  the  laundry,  is  used  as  a  reservoir  from 
which  water  is  pumped  by  an  engine  near  here  into  flushing  tanks  on 
the  roofs  of  the  various  residences  and  of  the  Eefractory,  Zymotic,  and 
Central  Blocks,  and  also  into  the  stone  tanks  already  referred  to  as 
being  under  the  roofs  of  the  East  and  West  Blocks.    This  water  is 
used  for  lavatory  and  flushing  purposes.    In  addition,  there  is  a  second 
pumping  station  on  the  Calcara  side,  below  the  Zymotic  Block,  which 
three  times  a  week  fills  a  third  series  of  seven  tanks,  three  each  on  the 
roof  of  the  East  and  West  Blocks  and  one  on  the  Surgical,  with  sea 
water.    This  is  used  solely  for  the  purpose  of  giving  the  drainage  an 
additional  flush,  and  is  turned  on  once  a  day  for  five  minutes,  while 
at  the  same  time  those  blocks  and  residences  unprovided  ^nth  the 
sea-water  tanks  are  flushed  by  the  fresh-water  supply  mentioned. 

This  brief  description  illustrates  the  fact  that  collections  of  more 
or  less  stagnant  water  are  exceedingly  numerous  about  the  hospital 
grounds  and  buildings,  and  to  these  must  be  added  a  large  number  of 
garden  surface  tanks  and  tubs  and  the  innumerable  gullies  connected 
with  surface  drainage.  It  also  affords  evidence  that  there  is  ample 
provision  for  flushing  and  that  this  essential  procedure  is  thoroughly 
and  regularly  carried  out. 

Drainage. — The  main  drain  is  contained  in  a  capacious  tunnel  which 
pierces  the  solid  rock  from  the  Einella  side  to  join  the  Government 
sewer  at  the  southern  corner  of  the  grounds.  The  drainage  from  the 
Zymotic,  East  and  West  Buildings,  join  at  their  northern  end  and 
sweep  round  on  the  southern  side  of  the  Surgical  Block  to  join  the 
main  drain  at  its  northern  end,  so  that  the  drainage  from  the  Mediter- 
ranean Fever  wards  passes  close  to  this  building. 

The  drainage  system  is,  however,  every  way  up  to  date,  is  well 
supervised,  and  the  arrangements  for  flushing  are  probably  more 
satisfactory  than  almost  any  establishment  in  the  island. 

Sterilisation  of  Effects.— Tha  clothing  of  Mediterranean  as  well  as  of 
infectious  cases  has  for  some  time  been  sent  to  the  disinfector  on 
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admission,  and  where  cases  occur  in  the  hospital,  the  regular  procedure 
is  that  bedding  and  clothing  are  to  be  dealt  with  similarly. 

Stringent  regulations  have  been  laid  down  with  regard  to  disinfec- 
tion of  hands  by  the  staff,  after  dealing  with  excreta  of  Mediterranean 
Fever  cases. 

The  hospital  may  therefore  be  described  as  almost  entirely  isolated 
from  the  centres  of  population,  unusually  free  from  dust,  built  and 
administered  on  modern  lines,  and  certainly  in  no  way  inferior  in 
either  respect  to  any  hospital  in  the  island,  with  a  water  supply  above 
suspicion  and  a  system  of  drainage  which  is  found  to  work  satisfac- 
torily. There  are,  therefore,  three  main  points  which  have  a  bearing 
on  the  question  of  the  high  incidence  of  Mediterranean  Fever  among 
residents  there  : — 

First  of  all,  in  the  close  juxtaposition  of  sufferers  from  Mediter- 
ranean Fever  with  cases  of  other  illness  we  have  a  large  amount  of 
susceptible  material  in  the  near  neighbourhood  of  a  possible  source  of 
infection. 

Second.    Mosquito  breeding  places  are  unusually  numerous. 

Third.  The  hospital  has  for  years  been  supplied  with  goats'  milk 
containing  Micrococcus  melitensis,  and  from  the  work  of  Staff-Surgeon 
Whiteside,  referred  to  later,  it  is  definitely  known  that  this  was,  at  least 
occasionally,  drunk  unsterilised. 

The  probable  methods  of  infection  resolve  themselves,  therefore,  into 
direct  or  indirect  contact,  contamination  of  food-stuffs  by  various  flies 
or  their  droppings,  inoculation  by  biting  flies,  and  ingestion  of  naturally 
infected  milk. 

Distribution  of  Mediterranean  Fever  Cases  in  Bighi  Hospital,  and  Effect 
of  Propinqidty  on  other  Patients. — With  reference  to  the  procedure 
adopted  in  isolating  Mediterranean  Fever,  fortunately,  during  the 
period  1902  to  1906,  different  buildings  have  at  various  times  been 
appropriated  for  the  accommodation  of  these  cases.  A  unique  oppor- 
tunity is  thereby  afforded  for  studying  the  influence  of  propinquity 
to  the  potential  sources  of  infection  in  the  production  of  the  disease 
among  other  patients.  It  must  be  premised  that  before  the  introduc- 
tion of  an  observation  ward  in  June,  1905,  the  Mediterranean  Fever 
block  did  not  include  absolutely  all  cases  of  the  disease  in  hospital,  as,  in 
addition  to  undiagnosed  cases  under  observation  in  the  general  medical 
wards,  an  occasional  officer  or  man  developing  the  disease  elsewhere 
does  not  appear  to  have  been  transferred.  For  all  practical  purposes, 
however,  the  enormous  bulk  of  infective  material  was  to  be  found  in 
these  special  wards,  and  it  is  justifiable  to  assume  therefore  that  here, 
too,  would  be  found  the  principal  danger  of  contraction  of  the  disease 
by  contact  or  biting  flies.  Table  IV,  illustrated  in  the  Charts  1  to  4, 
gives  a  history  of  the  blocks,  the  approximate  number  of  persons 
exposed  in  them,  and  the  proportion  who  subsequently  developed  the 


26    Major  McCulloch,  Major  Weii',  and  Staff-Surgeon  Clayton. 

disease.    It  will  be  seen  that  the  five  years  must  be  divided  into  four 
periods  : — 

(1)  No  isolation.    Fever  cases  in  general  medical  wards  W  1  and  "W  2. 

(2)  Almost  complete  isolation.    Fever  cases  in  special  ward  W  1. 

(3)  Almost  complete  isolation.    Fever  cases  in  special  wards  E  1 
and  E  2. 

(4)  Complete  isolation.     Fever  cases  in  special  block  (West), 
observation  cases  in  special  wards  (W  3  and  W  4)  in  this  block. 

In  addition,  therefore,  to  demonstrating  the  inefficiency  of  isolation 
by  itself,  which  alone  constitutes  an  argument  against  any  form  of 
contact  infection,  this  table  and  the  charts,  pp.  27 — 32,  show  the 
following  points  : — 

That  equally  during  the  first  period  when  the  cases  were  indis- 
criminately mingled  with  others,  and  during  the  second,  when 
developed  cases  were  kept  together  in  one  ward,  the  block  which 
suffered  most  severely  was  the  East,  as  far  removed  as  possible  from 
the  source  of  infection,  and  containing  surgical  cases.  This,  which  is 
noted  alike  with  the  almost  certain  and  with  the  other  cases,  may  be 
taken  as  suggesting  the  improbability  of  infection  by  contact  or  biting 
flies,  and  the  possibility  of  a  place  infection  (since  on  each  occasion  the 
same  block  was  aff"ected),  or  of  something  in  connection  with  the 
surgical  nature  of  the  cases.  That  being  so,  it  is  interesting  to  note 
that  the  third  chart  puts  an  end  to  the  idea  of  place  infection,  since 
with  the  removal  of  the  surgical  cases  to  the  new  block  a  similar 
condition  of  affairs  is  found  there  also.  But  since  the  Mediterranean 
cases  were  at  the  same  time  removed  to  the  East  Block,  it  might  be 
argued  that  this  offered  some  support  to  the  theory  of  convection  by 
biting  insects,  dust,  or  other  contaminate  infection. 

The  last  chart,  however,  offers  a  decided  argument  against  this 
conclusion,  since  with  cases  far  more  satisfactorily  isolated  at  one  d 
of  the  hospital,  and  with  an  observation  ward  provided,  the  incidence 
still  continues  to  be  highest  in  the  Surgical  Block,  although  removed 
as  far  as  possible  from  the  source  of  infection  and  screened  from  it  by 
the  intervening  Central  and  General  Medical  (East)  Blocks. 

The  conclusion  that  is  forced  upon  one  from  a  study  of  these  charts 
is,  that  while  cases  are  very  generally  distributed  there  is  a  special 
incidence  upon  surgical  wards,  and  that  residence  in  them  is  of  greater 
importance  in  determining  the  development  of  the  disease  than 
propinquity  to  the  Mediterranean  Fever  cases. 

Relationship  to  the  Amoiimt  of  Suscc2)tible  and  of  Infective  Material  in 
Hospital. — Chart  5  gives  these  relations  in  graphic  form.  It  will 
be  seen  that  there  is  no  definite  connection  between  the  number 
of  persons  resident  each  month  who  subsequently  develop  fever  and 
the  average  number  of  reservoirs  of  infective  material,  in  the  shape  of 
cases  of  the  disease  who  were  under  treatment  during  that  month.  In 
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CHAKT  5.-Sl,o«  n>g  rc-lutionslup  b.  t.v.n,  «ases  contracted  in  liospifcal  and  Ihc  a.noimt  of  susceptible  material  (admissious  ot  eases  of  disease  other  than  Mediterranean  Feyer)  and  of  infeetive 
material  (average  daUy  number  of  Mediterranean  Fever  cases)  resident  during  the  raontli  in  which  the  disease  was  probably  contracte^,  from  January,  1902,  to  September,  lJUb. 
Note.-AO.  eases,  except  among  Sick  Berth  Staff,  are  placed  under  months  in  which  they  were  resident  in  hospital  and  the  disease  was  probably  contracted. 
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X  Almost  certain,  cases. 
•  Other  cases.  C^Lc^l^^  Bi^Y 


Chabt  1. — PenW— January  to  October,  1902.  Conditions — No  isolation.  Mediter- 
ranean cases  on  W 1  and  2  with  medical  cases.  Enterics  frequently  treated  in 
Zymotic  Block.  W  1  and  W  2,  slightly  shaded,  show  position  of  large  majoritj' 
of  Mediterranean  Fever  cases. 

Approximate 
number  exposed. 

In  East  Block    52  611 

In  West  Block   13  429 

In  Infectious  Block   5  57 


Cases. 
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Chart  2.— Period— lit  or  embcv,  1902,  to  June,  1903.  Condifions— Fairly  complcfo 
isolation.  Mediterranean  cases  in  Wl  ward.  Observation  cases -vA-ith  general 
medical  cases  in  W  2  ward.    Mediterranean  ward  shaded. 

Cases.  Approximate 
number  cxjiosed. 

In  East  Block    41  497 

In  West  Block   26  432 

In  Infectious  Block   4  36 
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X  Almost  certain  cases 
•  Other  cases. 


C  C   A.  R 


Chart  3. — Period — June,  1903,  to  June  22,  1905.  Conditions — Fairly  complete 
isolation.  Mediterranean  Peyer  cases  in  E  1  and  E  2.  Observation  cases  in 
medical  wards  W 1  and  W  2.  Surgical  cases  in  Surgical  Block.  Mediterranean 
Fever  wards  shaded. 

Approximate 
Cases.         number  Cases, 
exposed. 


In  East  Block   10 

In  West  Block    64 

In  Surgical  Block  ...  138 


24*     In  Infectious  Block  3 

1057       In    Central    Block  2 

(scabies) 

1571       In  Refractory  Block  1 


Approximate 
number 
exposed. 
32 
93 


24 


Entries  since  about  January,  1904. 
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xAliiLGst  certain  cases. 
Other  cases. 


Chart  4— Period— Jnne  22, 1905,  to  April,  1906.  CowdiYiojw— Complete  isolation. 
Mediterranean  Fever  cases  in  Wl,  W  2,  and  W3.  Observation  cases  in  AV4. 
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Table  T.-Shoiring  the  Localisation  in  W.ircis  nf  Royal  Naval  Hospital  according  to  the  Month  in  which  they  were  resident  (1902—6)  of A.  Cases  contracted  while  resident  for  other  disease,  or  within  8  days  of  dischtirgo  (in  iialia).    B.  Cases  developing  Mediterranean  Fever  from  8  days  to  3  months  of  discharge  (in  ordinary  type). 

Note.— These  patients  are  entered  for  the  final  month  of  residence  or,  in  the  case  of  the  disease  being  contracted  while  resident,  for  that  m<  nth  which  falls  21  days  before  onset. 
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fact,  in  the  majority  of  instances,  an  increase  in  the  number  contracted 
in  hospital  during  any  particular  month  appears  to  precede  the  months 
during  which  the  largest  average  number  of  cases  are  under  treatment, 
.and  probably  is,  to  some  extent,  accountable  for  it. 

As  might  have  been  expected,  more  cases  appear  to  follow  a  high 
admissioS  rate  for  diseases  other  than  Mediterranean  Fever,  or,  in 
other  words,  the  amount  of  the  latter  disease  contracted  in  hospital 
depends,  to  some  extent,  on  the  quantity  of  susceptible  material 
exposed.  The  majority  of  cases  are  seen  to  occur  in  the  winter  when 
the  hospital  is  most  full,  but  there  are  occasional  rises  in  the  curve 
entirely  independent  of  any  recognisable  factor. 

Relation  to  Total  Number  of  Cases  of  all  Sorts  under  Treatment  in 
Hospital  and  to  Season.— TshlQ  VI,  p.  34,  compares  the  ratio  of  the  number 
of  Mediterranean  Fever  to  other  cases,  and  the  ratio  of  the  number  of 
these  latter  subsequently  developing  fever  to  the  total  number  exposed, 
and  once  more  demonstrates  an  entire  absence  of  any  correspondence. 
Incidentally  it  shows  that  the  rate  is  higher  as  a  rule  with  a  large  total 
number  of  all  cases  under  treatment,  and  lower  when  this  is  small,  and 
that,  therefore,  the  Avinter  rate  is  usually  higher  than  the  summer,  but 
that  this  rule  is  belied  by  occasional  outbreaks  which  do  not  appear 
to  depend  upon  season  or  the  amount  of  infective  material.  Yet 
another  argument  against  mosquito  infection  is  therefore  provided  by 
Table  VI. 

Metewoloqical  Conditions. — The  daily  temperature,  rainfall,  and  direc- 
tion and  force  of  wind  during  1905  and  1906  have  been  studied  in 
relation  to  the  occurrence  of  cases,  but  nothing  can  be  discovered 
which  appears  to  have  any  bearing  on  the  exceptional  prevalence  at 
certain  times,  such  as  May,  1905,  and  January  and  February,  1906. 
At  the  former  date  the  temperature  was  high  and  rising,  and  the 
weather  very  dry,  at  the  latter  the  temperature  was  extremely  low, 
and  there  was  heavy  rain.  There  was  much  wind  at  both  seasons, 
l)ut  the  force  was  perhaps  greater  in  the  two  winter  months.  The 
wind  which  would  most  favour  the  convection  of  particles  of  dust  or 
biting  flies  from  the  Mediterranean  Wards  to  the  Surgical  Block  would 
be  any  southerly  wind  in  May,  when  the  East  was  the  Mediterranean 
Block,  whereas  in  January  and  February,  with  the  West  as  the 
Mediterranean  Block  as  at  present,  a  south-west  wind  is  practically 
the  only  one  which  would  produce  much  effect  in  this  way,  and  the 
buildings  are,  in  addition,  screened  from  one  another. 

In  May,  north-west,  south,  and  south-east  were  the  prevalent  winds, 
and  the  direction  was  southerly  on  16  days. 

In  January,  south-west,  south-east,  and  east  were  the  prevalent 
winds,  and  the  direction  was  south-west  on  seven  days. 

In  February  the  prevailing  winds  were  north-east,  south-west,  west, 
and  north-east,  south-westerly  on  eight  days. 
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To  that  extent,  therefore,  the  conditions  may  be  said  to  have  been 
favourable  for  dust  or  insect  convection,  but  the  subject  is  discussed 
elsewhere  in  more  detail. 

Relationship  to  Type  of  Disease  fw  which  the  Patient  loas  originally  under 
Treatment. — Table  VII  gives  the  ratio  of  incidence  in  the  various  diseases 
for  which  the  patients  were  under  treatment.  This  once  more  brings 
out  the  fact  that  the  distribution  is  very  general,  but  that  certain  types 
suffer  far  more  severely  than  others.  Among  those  for  which  any  large 
number  were  admitted  it  will  be  noticed  that  catarrh,  simple  continued 
fever,  and  influenza  show  a  comparatively  low  ratio,  whereas  the 
opposite  is  the  case  with  enteric  fever^  the  initial  stages  of  venereal 
disease,  nervous  and  ear  affections,  pneumonia  and  pleurisy,  practically 
all  ailments  affecting  the  digestive  tract  and  the  genito-urinary  system, 
abscess,  and  injuries.  There  is  a  remarkable  immunity  in  the  case  of 
tubercular  disease,  which  may  be  due  to  the  fact  that  such  patients  are 
invariably  invalided  and  thus  lost  sight  of,  although  an  antagonism 
between  the  two  is  possible,  especially  in  view  of  the  results  of  experi- 
ments this  year. 

If,  now,  Table  VIII,  giving  the  proportion  attacked  in  1905  and  1906, 
according  to  duration  of  residence,  is  examined,  it  is  first  seen  that 
a  very  large  majority  of  attacks  of  Mediterranean  Fever  occur  among 
patients  who  have  been  in  hospital  for  prolonged  periods,  and,  secondly, 
that  diseases  in  which  incidence  is  low  are  mainly  those  of  short 
duration,  while  those  in  which  incidence  is  high  provide  the  greater 
part  of  the  prolonged  residence  cases.  In  other  words,  prolonged 
residence  would  appear  to  explain  the  special  liability  of  venereal  and 
other  surgical  cases  to  attack,  and,  at  least,  may  be  said  to  be  more 
important  than  any  other  condition  yet  discussed.  This  is  the  probable 
explanation  of  the  special  incidence  in  surgical  wards.  An  interesting 
point  in  these  two  tables  is  the  comparatively  high  incidence  in  sore 
throat  and  tonsillitis,  which  would  provide  a  portal  of  entry  for  any- 
thing ingested  in  the  mouth,  as  compared  with  other  diseases  of  short 
duration.  Indeed,  there  seems  to  be  a  specially  heavy  ratio  among 
digestive  diseases  generally. 

Direct  Evidence  mth  regard  to  Mosquitoes. — From  the  description  of 
the  water  supply,  the  exceptional  opportunities  existing  in  Bighi  for 
breeding  of  mosquitoes  can  be  readily  understood,  and  their  prevalence 
la  quite  in  accordance  with  anticipation.  Surveys  in  and  around  the 
hospital  were  made  on  several  occasions,  and  the  following  gives  a 
brief  summary  of  the  result : — 

The  foreshore  around  Bighi  itself  is  singularly  free  from  larvje- 
containing  pools,  and  numerous  examinations  showed  none.  The 
same  applies  to  the  northern  shore  and  head  of  Einella  Bay,  and,  owing 
to  the  fact  that  Calcara  Bay  has  been  so  largely  altered  and  made  use 
of  for  wharves,  landing-places,  etc.,  very  few  can  be  found  there  either 
(2089)  d  2 
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The  nearest  point  at  which  larvae  were  found  on  the  foreshore  was 
on  the  northern  side  of  the  Breakwater  and  around  the  seaward  face 
of  Ricasoli,  a  point  at  least  500  yards  from  the  nearest  portion  of  the 
hospital  grounds.  They  were  found  also  in  large  numbers  at  the 
naval  range  at  Ricasoli,  and  when  bred  out  proved  to  be  Acartomyia 
Zammittii. 

The  greater  number  of  the  underground  tanks  are  situated  in  the  resi- 
dential area  of  the  grounds,  and  here,  also,  the  garden  tanks,  tubs,  etc.,  are  V 
most  numerous.  Three  of  the  underground  tanks  close  to  the  Office  Block 
were  at  one  time  or  another  found  to  be  swarming  with  larvae,  which 
on  being  bred  out  proved  to  be  either  Culex  faticjans,  pipiens,  or  spathi- 
palpis.  In  one  or  two  more,  one  near  the  hospital  proper,  adult 
mosquitoes  issued  on  opening,  or  cast  larvae  cases  were  found,  but 
larvte  were  never  numerous  enough  to  be  detected.  The  same  three 
varieties  of  Culex  were  also  bred  out  from  some  of  the  gullies  and 
garden  tanks,  but  none  were  ever  found  on  any  of  the  roof  tanks. 

The  adult  insects  were  also  sent  over  for  some  months  for  identiiica- 
tion.  Of  156  examined,  75  proved  to  be  C.  pipiens,  56  C.  fatigans, 
22  Stecjomyia  fasciata,  and  3  Acartomyia,  the  proportions  thus  corre- 
sponding very  closely  to  those  of  Kennedy  and  Horrocks  last  year,  and 
the  small  number  of  Acartomyia  bearing  out  the  observations  made  with 
regard  to  their  breeding  places.  The  first  two  were  most  prevalent  in 
the  early  part  of  the  year,  Stegomyia  in  the  latter  part  of  August  and 
September. 

Since  November  13,  1905,  systematic  oiling  of  all  water  traps  and 
exposed  tanks  has  been  carried  out  in  Bighi  every  Friday  with,  it  is 
said,  good  results,  although  mosquitoes  are  still  very  numerous.  In 
addition,  all  flushing  tanks  and  exposed  water  tanks  have  been  fitted 
with  covers. 

To  exterminate  them,  however,  in  a  place  with  such  innumerable  and 
inaccessible  breeding  places  is  a  matter  requiring  a  large  staff  in  itself 
and  constant  supervision,  and  the  hospital  gardener  and  his  assistants 
can  hardly  be  expected  to  accomplish  it. 

Large  square  mosquito  nets  were  fitted  in  the  Mediterranean  Fever 
wards  at  the  end  of  June,  1905,  and  small  ones  in  A  and  B  Wards,  and 
since  October,  13,  1905,  other  wards  have  been  gradually  supplied. 

Although  these  nets  cannot  be  said  to  constitute  a  very  efficient 
protection  unless  carefully  looked  after  by  the  user,  a  very  doubtful 
matter  with  the  bluejacket,  they  must  be  regarded  when  fitted  in  the 
fever  wards  as  not  only  protecting  the  patient  to  some  extent  from 
mosquito  attack,  but  as  preventing  a  certain  proportion  of  infected 
mosquitoes,  when  full  of  blood  and  therefore  sluggish,  from  escaping 
to  be  a  possible  danger  to  others.  Accordingly  one  would  expect  some 
diminution  as  the  result  of  their  use,  and  the  absence  of  such  constitutes 
one  more  bit  of  evidence  against  this  method  of  dissemination. 
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Direct  Evidence  with  regard  to  Milk  Infection.  The  Milk  Supply  at 
Bighi.— Goat's  milk  has  always  been  the  source  of  supply,  and  there 
has  for  a  long  time  been  a  standing  order  that  it  should  Ije  boiled 
before  issue  to  the  patients,  an  order  that  was  repeated  in  July,  1905. 
The  goats  were  brought  daily  to  the  main  gate  of  the  hospital,  being 
milked  in  summer  just  outside  in  a  rather  windy  and  dusty  square,  and 
in  the  winter  inside  a  neighbouring  dairy  shed.  The  milk  was  collected 
in  10-  and  24-pint  cans,  the  former,  according  to  the  goatherd,  holding 
on  the  average  the  milk  of  four  animals  and  the  latter  of  eight  to  ten. 
In  these  it  was  conveyed  three  times  daily,  at  5.30  and  9.15  a.m.,  and 
1  p.m.,  to  the  hospital  kitchen  for  the  patients  and  to  the  various 
quarters  for  the  staff,  sterilisation  being  presumably  effected  in  each 
separate  place. 

In  the  kitchen  the  apparatus  in  use  consisted  of  three  copper  pans,  in 
which  the  milk  was  heated  until  about  98°  C,  this  taking  about 
50  minutes  on  each  occasion,  and  necessitating  continued  stirring. 

To  facilitate  rapid  heating,  instead  of  emptying  a  can  bodilj^  into  one 
copper  pan,  a  little  was  added  to  each  of  the  three.  It  was  subsequently 
conveyed  to  the  wards  in  other  special  receptacles. 

This  method  was  so  obviously  imperfect  that  an  Aymard  steriliser 
had  some  time  ago  been  applied  for  and  approved,  but  up  to  the  end  of 
March  it  had  not  been  fitted. 

From  the  above  facts  it  is  evident  that  the  milk  must  have  under- 
gone considerable  dilution  before  issue.  It  is  evident,  too,  that  with 
Maltese  cooks,  possessed  of  profound  faith  in  the  virtues  of  goats'  milk, 
we  cannot  feel  certain  that  effective  sterilisation  had  been  carried  out 
when  the  total  number  of  cases  in  hospital  was  great  and  the  work  of 
boiling  correspondingly  heavy. 

Evidence  that  the  Milk  was  Infective. — Shaw  first  examined  the 
goats  supplying  the  hospital  in  July,  1905,  and  found  that  out  of 
91  goats  30  presented  an  agglutination  reaction,  and  the  milk  of 
9  yielded  the  Micrococcus  melitensis.  The  organism  was  proved  to  be 
infective  for  monkeys.  In  March,  1906,  the  goats  were  again 
examined  by  Whiteside,  and,  out  of  78,  an  agglutination  reaction  was 
presented  by  21,  and  5  of  these  presented  Micrococcus.  On  July  3, 
1906,  the  herd  was  once  more  examined  by  Zammit,  and,  out  of  46, 
7  were  found  to  react.  For  reasons  given  subsequently,  the  examina- 
tion was  not  persisted  in. 

Evidence  of  Ineffective  Sterilisation. — As  will  be  seen  on  p.  71, 
Whiteside  has  established,  beyond  the  possibility  of  doubt,  that 
occasionally,  at  least  previously  to  April  8,  1906,  sterilisation  w&s  not 
properly  carried  out  in  the  kitchen.  It  follows  that  milk  cannot  be 
eliminated  as  a  possible  vehicle  of  infection  in  any  case  liefore  that  date. 

The  ingestion  by  a  patient  in  any  particular  part  of  the  hospital  of 
a  dose  of  infective  milk  would,  to  a  large  extent,  therefore  depend 
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upon  a  combination  of  factors.  The  presence  of  goats  in  the  herd 
who  were  excreting  Micrococcus  melitensis  may  be  assumed,  from  the 
examinations,  to  be  practically  constant. 

From  the  method  of  collection  it  is  evident  that,  as  a  rule,  the  milk 
must  have  been  greatly  diluted,  but  that  at  any  time  chance  may  have 
decreed  that  one  can  or  one  sterilising  j)an  should  have  contained  the 
milk  of  a  large  proportion  of  infected  goats,  and  thus  produced  a  much 
more  highly  infective  dose  than  usual. 

A  third  factor  would  be  the  varying  efficiency  of  sterilisation. 

In  addition  to  these  we  have  to  consider  the  individual  susceptibility 
of  the  persons  drinking  it.  Whatever  may  be  the  reason,  whether  it 
depends  on  the  presence  of  mouth  lesions  or  not,  there  can  be  no 
question  that  individual  susceptibility  to  this  method  of  infection, 
if  accepted  as  a  method,  must  vary,  since  at  the  time  of  Whiteside's 
observation  numerous  men,  who  have  not  since  suffered,  drank  the 
milk  which  was  proved  to  have  been  infective. 

Duration  of  residence,  therefore,  by  favouring  the  combination  of 
these  factors,  and  the  presence  of  a  large  number  of  patients  in 
hospital,  by  increasing  the  chances  of  ineffective  sterilisation,  may  be 
regarded  as  circumstances  which  would  favour  the  possibility  of  milk 
infection. 

Evidence  of  Milk  Drinking. — Of  the  471  cases  under  consideration 
no  notes  are  available  in  the  case  of  14,  but  in  at  least  eight  of  these 
the  disease  from  which  they  were  suffering  afforded  a  practical 
guarantee  that  they  would  be  on  milk  diet,  and  in  the  rest  it  is 
probable.  Of  the  remaining  457  no  milk  is  noted  on  the  case  sheets 
of  six,  while  the  remainder  all  had  it  in  varying  quantities.  One  of 
these  six  cases  was  almost  certainly  contracted  in  hospital  and 
developed  the  disease  while  resident  there.  One,  however  (the  only 
patient  among  the  471  resident  for  so  short  a  time),  was  only  in 
hospital  three  days,  and  the  chances  are  against  his  having  contracted 
it  there.  The  disease  from  which  they  suffered  was :  Syphilis 
primary  in  three  cases,  gonorrhoea  in  one,  fracture  in  one,  and  new 
growth  in  one  : — 


Table  IX. — Showing  the  Total  Amount  of  Milk  Ingested. 


Amount  T 
in  pints/ 

Under  5. 

6  to  10. 

11  to  20. 

21  to  30. 

41  to  60. 

Over  60. 

No.  of  "1 
patients  J 

20 

19 

50 

106 

81 

175 

The  vast  majority  are  seen  to  have  had  a  considerable  amount,  and 
there  is  almost  a  progressive  rise  in  the  numbers  to  the  larger 
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quantities.  This  is  brought  out  distinctly  in  the  next  table  gi'V'ing  the 
number  of  days  on  milk,  an  even  more  important  point  to  investi- 
gate, taking  into  consideration  the  probable  intermittency  both  of 
sterilisation  and  the  supply  of  infected  milk : — 

Table  X. — Showing  the  Number  of  Days  on  Milk. 


Days  ... 

1. 

2  to  5. 

6  to  10. 

11  to  20. 

21  to  30. 

Over  30. 

No.  of  "1 
patients  J 

19 

31 

56 

88 

8L 

177 

Table  XI. — Gi^dng  the  Interval  between  the  last  Issue  of  Milk  and  the 
Onset  of  Symptoms  of  Mediterranean  Fever. 


Interval"! 
in  weeksj 

None. 

Under 
1. 

Under 
2. 

Under 
3. 

Under 
4. 

Under 
5. 

Under 
6. 

Under 
7. 

Under 
8. 

Over 
8. 

No.  of  1 
patients  J 

74 

16 

25 

20 

42 

46 

33 

46 

26 

123 

Naturally  the  cases  which  had  been  discharged  for  some  time 
provide  the  majority  of  long  intervals,  and,  equally  naturally,  those 
contracted  while  resident  give  practically  all  instances  of  no  interval. 

It  is  interesting,  therefore,  to  give  the  intervals  exceeding  three 
weeks  in  those  with  onset  while  resident,  within  eight  days  of 
discharge,  and  from  nine  days  to  a  month  of  discharge  respectively : — 


Table  XII.— Showing  the  Intervals  exceeding  Three  Weeks  in  Cases 
giving  the  greatest  Probability  of  Infection  in  Hospital. 


Under 
4. 

Under 
5. 

Under 
6. 

Under 
7. 

Under 
8. 

Over 
8. 

4 

3 

2 

1 

1 

2 

2 

1 

1 

From  9  days  to  1  month 

39 

22 

7 

9 

4 

7 

This  shows  clearly  that  if  milk  is  to  be  accepted  as  the  vehicle  of 
infection  in  these  cases— and  it  is  difficult  to  avoid  this  conclusion  when 
the  results  of  effective  sterilisation,  as  detailed  on  p.  74,  are  taken 
into  consideration— the  prevailing  ideas  with  regard  to  the  duration  of 
the  incubation  period,  considered  as  the  interval  between  ingestion  of 


Epidemiological  Work  in  1906. 


43 


the  infective  milk  and  the  onset  of  definite  symptoms,  will  have  to  be 
considerably  rilodified. 

There  would  be  nothing  in  the  experimental  work  yet  done  to 
negative  this  view,  as  the  interval  is  consistently  shown  to  be 
lengthened  in  this  mode  of  infection  as  compared  with  inoculation. 

An  interesting  point  is  brought  out  in  this  investigation  with 
regard  to  patients  suffering  from  Scabies,  who  are  not  usually  given 
milk.  The  circumstances  were  examined  into  in  eight  of  these, 
although  only  six  were  included  in  Table  I,  as  one  was  only  17  days  in 
hospital  before  developing  symptoms  and  another  had  been  discharged 
for  more  than  three  months.  All,  however,  without  exception,  had 
had  milk,  four  only  for  a  short  time,  but  the  remainder  for  a  consider- 
able time.  It  would,  therefore,  appear  that  the  Scabies  cases  which 
eventually  develop  Mediterranean  Fever  are  picked  out  from  the 
very  small  proportion  who  are  given  milk. 

Control. — Staff-Surgeon  Richards  kindly  provided  a  list  of  the 
patients  in  his  wards  in  the  early  part  of  1906,  with  the  particulars 
shown  in  Table  XIII:  — 


Table  XIII. — Giving  the  Milk  History  of  a  Series  of  Cases  in  the 

Venereal  Wards. 


No 
milk. 

Very 
little 
milk. 

Fair 
amount. 

Large 
amount. 

Cases  not  developing  Mediterranean  Ferer 

20 

23 

50 

34 

Cases  developing  Mediterranean  Fever 

1* 

1 

16 

14 

*  This  man,  a  S.B.  attendant  in  hospital,  admitted  having  drunk  half  a  pint  of 
unsterilised  milk  in  his  own  quarters  daily. 


Although  this  evidence  is  on  the  whole  in  favour  of  milk,  it  shows 
once  more  that  the  individual  must  be  taken  into  account,  as  some  men 
from  the  dates  given  must  have  been  taking  the  same  milk  and  for  as 
long  a  time  as  those  who  developed  the  disease.  This,  however,  is  in 
accordance  with  experimental  evidence. 

In  the  next  table  is  shown  for  each  ward  during  the  year  1905 
taken  as  a  whole  : — 

(1)  The  total  amount  of  milk  consumed. 

(2)  The  average  consumption  per  head. 

(3)  The  ratio  of  patients  in  the  different  blocks  who  subsequently 
developed  fever  to  the  total  number  of  diets  issued.  By  working  out 
this  ratio  the  duration  of  residence  which  has  been  shown  to  be  of 
such  importance  is  eliminated  as  a  factor,  inasmuch  as  the  cases  are 
regarded  collectively  rather  than  individually. 
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Table  XIV. 


Description  of 
use. 


13 


o 


o 

ft 


33 


a 


°  el 

n  cs 

a  c 

o 


Q  X 


C3  ~ 


.2-5 


General  medical 

J  144, 

7708 

2 

•0 

3741 

14 

1o  June 

1  120 

3180 

2 

•1 

1468 

18 

General  medioal 

f  49 

783 

1 

8 

417 

3 

after  August 

1132 

6674 

2 

•4 

2800 

12 

Enteric  

335 

5017 

2 

9 

1732 

7 

Venereal   

295 

5733 

1 

•0 

5302 

14 

347 

8597 

1 

•1 

7406 

16 

Operation  

365 

6520 

1 

•4 

4632 

13 

Septic  cases   

354 

7791 

1 

•5 

5204 

22 

General  medical. 

r  170 

3103 

1 

•6 

1913 

!t 

June  20 — Aug.  21 

1237 

5022 

1 

■4 

3424 

12 

Zymotic   

261 

715 

2 

•1 

261 

2 

OfBcers,  surgical  ... 

258 

1758 

2 

•4 

729 

4 

per  cent. 
1 0-61 

lo-44 


>0-30 


0-76 
0-54 


Quite  a  decided  correspondence  is  here  shown  between  this  ratio  and 
the  average  consumption  per  head,  and  the  fact  that  the  ratio  in  the 
medical  wards,  when  taken  in  this  way,  is  higher  than  that  in  the 
surgical  constitutes  a  further  bit  of  evidence  in  favour  of  the  view 
that  it  is  duration  of  residence  which  is  the  chief  factor  in  production 
of  the  high  incidence  in  the  latter. 

(b)  Mediterranean  Fever  occurring  among  tlie  Side  Berth  Staff. 

The  heavy  incidence  among  hospital  attendants  in  Malta  has  long 
been  a  matter  of  common  observation,  and  no  investigation  of  the 
prevalence  of  the  disease  in  hospital  would  be  complete  without  taking 
into  account  this  particular  section  of  men.  As  great  a  number 
of  cases  as  possible  have  been  enquired  into,  but  only  since  1901,  as  in 
previous  years  the  agglutination  reaction  was  not  established  as 
a  routine  method  of  diagnosis. 

Frqjortion  Affected* — From  January  1,  1902,  to  Jvme  16,  1906, 
including  20  men  who  were  already  serving  on  the  former  date, 
171  separate  individuals  have  been  liorne  on  the  staff  at  Bighi,  and  of 
those  80  are  known  to  have  contracted  the  disease,  while  three  more 
of  the  20  already  serving  had  had  it  in  previous  years.  About 
47-6  per  cent,  therefore  have  at  some  period  or  other  during  their 
residence  fallen  victims  to  it. 

*  About  lialf  a  dozen  men  wlio  were  under  two  months  on  the  stuff  and  wore 
not  attacked  liave  not  been  included. 
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Ave)-age  Duration  of  Residence  Previous  to  Contraction. — The  shortest 
period  recorded  is  one  of  25  days,  and  in  this  case  the  patient  had 
contracted  gonorrhoea  in  Malta,  and  was  under  treatment  for  that 
affection  when  his  symptoms  appeared.    See  p.  69,  Case  5. 

In  five  the  onset  was  under  two  months,  and  in  seven  under  three, 
a  total  of  13  within  that  time;  17  occurred  between  the  third  and 
sixth  month,  and  two  between  six  months  and  a  year;  22  more 
contracted  it  during  their  second  year,  and  six  during  their  third. 

Taking  into  consideration  the  manner  in  which  new  arrivals  are 
victimised  by  mosquitoes,  this  comparatively  lengthy  period  is  not 
altogether  compatible  with  the  theory  of  dissemination  by  biting  flies, 
and  it  has  been  thought  worth  while  to  see  if  the  men  joining  in  the 
hot  weather  are  attacked  earlier  than  those  joining  in  the  winter.  Of 
38  attacked,  therefore,  who  arrived  between  April  and  September,  the 
duration  of  residence  in  seven  was  under  three  months,  and  in  eight 
between  three  and  six,  while  of  41  joining  during  the  winter  period 
the  figures  were  seven  and  nine  respectively.  The  case  with  only 
25  days  joined  in  Msrch. 


Table  XV. — Showing  the  Proportion  in  which  various  Eatings  are 

affected. 


Eating  

Ch.  S.B.  stds. 

S.B.  stds. 

2nd  S.B.  stds. 

S.B.  attendants. 

Total  exposed   

7 

12 

24 

127 

Contracted  fever  . . . 

4, 

5 

8 

61 

57 

42 

33 

48 

Three  of  the  attendants  are  known  to  have  been  protected  by 
previous  attack. 

These  figures  show  quite  as  great  a  liability  among  those  not 
in  actual  attendance  on  the  sick  as  among  the  nursing  section. 

Relationship  of  Attacks  to  Duties. — Table  XVI  shows  the  duty  upon 
which  the  patient  was  engaged  immediately  or  closely  preceding  the 
onset  of  the  attack  in  the  cases  occurring  during  each  of  the  four 
periods  into  which  the  time  under  consideration  has  previously  been 
divided.    See  p.  46. 
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Table  XVI. — Giving  the  immediate  Duty  engaged  upon,  as  compared 
with  the  Average  Number  employed,  among  the  80  S.B.  Staff  who 
suffered  from  Mediterranean  Fever  since  January,  1901.  One 
ambulatory  case  omitted. 

Period  I. — No  isolation.    January,  1901 — October,  1902. 


Ward  or  dvifcy 
employed  in 
or  upon. 


Emplajment 
of  ward. 


Cases 
amonp; 
staff. 


Average 
number 
employed. 


Remarks. 


OlBcers 


East  I  and  II  ... 
East  III  and  IV 


Medical  and 
surgical  cases 


West  I 


We&t  II. 


West  IV    _ 

Sm'gical  Block  . . . 
Zymotic  Block  . . . 

Night  patrol  


Mess  kitchen  

Ch.  S.B.  stewards 
Total   


j-  Surgical 


cases 


Medical, 
including 
Mediterranean 
Fever  cases 


Not  opened  yet 


3 
5 


■{  2  y 


-J 


1 

3 


20 


5  -4 


4-3  ^ 


Of  these — 1  was  only  em- 
ployed 14  days  and  1  was 
only  employed  9  days.  In 
East  Block  previously. 
1  was  only  employed  9  dys. 
and  in  zymotic  previously ; 
1  was  only  employed  7  dys. 
and     previously  with 
officers  ;  2  others  were  on 
night  duty 


Night  watch  for  19  days. 
W  2  for  7  days  previously 

This  was  succeeded  by 
rheumatism  for  a  month. 
Then  worked  in  officers' 
cabins  for  a  month  and 
was  sick  June  5,  1902, 
with  neuritis,  bot  h  sciatics 
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Period  11. — Almost  complete  isolation.    October,  1902— June,  1903. 


Ward  or  duty 
employed  in 
or  upon. 

jimpioymeiib 
of  wards. 

Oases 
among 
staff. 

Average 
number 
employed. 

Remarks. 

Medical  and 

2 

6-5 

surgical  cases 

East  I  and  IT  ... 
East  III  and  IV 

j-  Surgical  cases 

3 

7 

West  I   

Mediterranean 

1 

4 

West  II   f 

West  IV    L 

Fever 
G-eneral 
medical  and 
observation 
Tubercle 

- 

>  — 

3-6 

Surgical  Block  ... 

Not  opened  yet 

Zymotic  Block  ... 

— 

1 

— 

Or.  D.  for  5  days  immedi- 
ately preceding  sick  list. 
Night  duty  in  zymotic 

Mess  kitchen  

1 

G-eneral  duties  . . . 

1 

For  11  days.  Night  watch 
in  E 1  previously 

Total   

9 
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Period  III. — Almost  complete  isolation.    June,  1903 — June  22,  1905. 


Ward  or  duty 
employed  in 
or  upon. 

Employment 
of  wards. 

Cases 
among 
sta^. 

Average 
number 
employed. 

Remarks. 

Offipfirs   

Medical  and 

6 

6 

1  of  these  for  9  days  only. 
Q-eneral  duty  previously. 

X    on    DiC  n.    Ala  u    1  U.O  V    U 1 0 

viously 

surgical  cases 

East  I  and  II  ... 
East  III  and  IV 

Mediterranean 

X'cVcl  WHrJUO 

Enteric  ward 

4, 
2 

1" 

West  I   

< 

West  II  

Greneral 
medical  and 
observation 

VV  (Ml.  LLo 

1 

X 

Zymotic  subsequently  for 
for  21  days  preceding 
relapse 

Surgical  Block  . 

Surgical. 
Opened 
June  15,  1903 

7 

12-5 

Zymotic  Block  . 

1 

Zymotic  for  20  days.  Pre- 
viously on  list  with 
dyspepsia 

— 

2 

Mglit  patrol.... 

— 

2 

1  had  just  been  sick  with 
epididymitis 

Mess  kitclien.... 

— 

1 

For  11  days  only.  The 
surgical  side  previously 

General  duties  . 

2 

1  for  9  days.  Night  watch 
west  wing  previously 

Ch.  S.B.  stewards 

1 

Eefractory  Block 

1 

For  12  day  only.  In 
zymotic  previously 

Tiitfll   

31 
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Period  IV. — Complete  isolation. 


Ward  or  duty 
employed  in 
or  upon. 

Employment 
of  wards. 

Cases 
among 
staff. 

Average 
number 
employed. 

Kema,rks. 

Medical  and 

3 

1  surgical  side,  2  medical 
side 

surgical  cases 

East  I  and  II  ... 
East  III  and  IV 

General 
medical  wards 
Enteric  ward 

2 

1 

V  6-4 

1  night  duty 

West  I   1 

West  11  i 

West  IV   

Mediterranean 
Fever  wards 

Observation 

I  1 

1  ^  \ 

J  L 

1  night  duty  E  wing  for 
3  nights  just  before  sick 
1  probably  a  relapse  case 

ward 

Surgical  block  ... 

Surgical 

10 

11 

1  night  duty  E  wing  for 
6  nights,  1  mess  kitchen 
for  4  days,  1  for  18  days 
Wl,  before  whiehmedical 

Mess  kitchen  

1 

General  duties  ... 

1  case  employed  in  various 
wards,  but  exclusively  in 
Surgical  Block,  and  is 
there  included 

Total   

19 

It  is  seen  that  of  the  total  number  (79),*  15  had  been  working  in 
the  Mediterranean  Fever  wards  just  before  going  sick,  but  that  one  of 
these  was  almost  certainly  a  relapse,  and  four  others  were  employed 
here  for  so  short  a  time  that  there  is  considerable  reason  for  doubting 
any  connection. 

One  notable  feature  is  the  large  proportion  attacked  while  in 
attendance  on  oflBcers,  not  necessarily  Mediterranean  Fever  cases,  and 
it  is  curious  also  that  of  those  who  were  attacked  while  on  duty  in  the 
Mediterranean  Fever  wards  so  large  a  proportion  should  have  occurred 
before  isolation  was  adopted. 

A  record  of  night  duty  is  to  be  found  in  13  out  of  the  79,  and  in 
three  of  these  a  period  of  general  duty,  lasting  five,  nine,  and  1 1  days 
respectively,  intervened  between  the  spell  of  night  duty  and  their 
going  on  the  sick  list.  Only  in  three  cases  was  the  duty  in  the 
Mediterranean  ward,  and  two  of  these  occurred  during  the  period 
before  isolation.    The  third,  E.  B.,  was  on  duty  in  the  East  wing  from 

*  One  ambulatory  case  omitted. 

(2089) 
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April  26  to  May  1,  1905,  and  was  placed  on  the  list  on  May  U.  He 
had  previously  been  for  months  on  day  duty  in  these  wards. 

Of  the  rest,  three  were  on  night  patrol,  two  on  night  duty  in  the 
Zymotic  Block,  one  in  E  1  when  it  was  a  surgical  ward,  one  in  the 
General  Medical  Block  in  1904,  and  three  closely  follo\\ang  one 
another  on  duty  in  the  East  Block  in  1906.  In  two  of  these  latter, 
however,  the  period  of  duty  there  was  only  three  and  six  days  respec- 
tively, so  that  the  chances  of  infection  being  then  contracted  are 
distinctly  dubious. 

Practically  half  the  13  and  all  the  most  suggestive  cases  occurred 
before  isolation  was  adopted,  and  the  evidence  derived  from  this 
analysis  of  the  employment  at  the  time  of  onset  cannot  be  said  to 
favour  the  idea  of  infection  by  direct  contact,  as  the  result  of 
attendance  on  Mediterranean  Fever  cases,  or  inoculation  by  biting 
flies.  Once  again,  the  chief  characteristic  is  the  very  general 
distribution. 

The  consideration  of  the  immediate  duty  upon  which  the  patient 
was  engaged  to  some  extent  loses  its  value  as  evidence  from  the  fact 
that  it  is  so  difficult  in  this  disease  to  determine  the  date  of  the  first 
manifestations,  more  particularly  when  dealing  with  persons  constantly 
exposed  to  the  danger  of  infection.  In  the  following  paragraphs, 
therefore,  the  presence  or  absence  of  infection  in  those  who  did  or  did 
not  work  in  the  Mediterranean  Fever  wards  is  dealt  with  without 
discussing  the  question  of  dates : — 

Before  isolation  was  started  in  October,  1902,  there  had  been  from 
January  1,  1901,  31  persons  working  in  the  wards  in  which  Mediter- 
ranean Fever  was  treated,  of  whom  13  developed  fever  during  this 
period,  and  seven  long  afterwards.  During  the  same  time,  of  16  who 
had  not  been  on  duty  there  seven  developed  the  disease  and  three 
more  subsequently. 

After  the  commencement  of  isolation  in  October,  1902,  down  to 
June,  1906,  of  those  members  of  the  staff  who  have  joined  after  July, 
1902,  73  at  one  time  or  another  have  served  in  the  special  Mediter- 
ranean Fever  wards  either  by  day  or  night,  or  both,  and  of  these  33 
have  subsequently  fallen  victims,  but  in  one  the  case  was  an  ambula- 
tory one,  and  the  man  never  went  sick.  Two,  however,  were  made 
more  or  less  immune  by  a  previous  attack  in  1900.  During  the  same 
time,  of  59  men  who  have  never  worked  in  these  wards  25  have 
developed  fever.  This  latter  section  naturally  includes  also  a  larger 
ratio  of  recent  arrivals,  and  therefore  persons  who  have  been  less 
exposed  to  risk  of  infection. 

Examining  into  the  question  of  night  duty  in  the  same  way,  it 
is  found  that  of  17  persons  on  night  duty  in  the  block  in  which  these 
patients  were  treated  before  isolation  was  started,  five  were  attacked 
during  the  period  and  six  long  after,  while  of  46  ou  duty  in  the 


Bpidcmiological  Work  in  1906. 


51 


special  fever  wards  after  October,  1902,  15  subsequently  suffered  from 
fever. 

Those  on  duty  in  summer  would  naturally  be  more  exposed  to  the 
chance  of  infection  by  mosquitoes,  yet  if  we  divide  the  year  into  two 
periods  we  find  the  number  attacked  to  be  practically  equal  in  both. 
As  many  men,  however,  have  been  on  duty  both  in  winter  and  summer, 
no  accurate  table  can  be  constructed. 

Since  the  introduction  of  mosquito  nets  in  the  fever  wards  in  1905 
there  have  been  only  two  cases  out  of  12  men  exposed  on  night  duty, 
which  would  appear  to  offer  support  to  the  theory  of  mosquito 
convection,  but  a  large  proportion  of  these  men  are  recent  arrivals, 
and  since  March,  1906,  other  factors  have  to  be  considered,  so  that 
a  comparison  is  not  exact.  A  similar  objection  applies  to  the  day 
duty  figures,  which  give  30  cases  among  52  persons  on  duty  before 
June,  1905,  and  only  10  cases  out  of  39  persons  (including  several  of 
the  preceding  52)  for  the  subsequent  12  months. 

Table  XVII. — Showing  Duration  of  Duty  in  Mediterranean  Wards  by 
Day  and  Night  from  October,  1902,  to  end  of  May,  1906,  and  the 
Proportion  Attacked. 


Time  in  days. 

Number 
exposed. 

Number 
attacked 
subsequently. 

Remarks. 

Under  20   

7 

4 

16 

8 

40    „  80   

16 

6 

80    „  120   

11 

5 

1  other  in  1900 

„     120    „  200  .. 

13 

7 

1      „  1900 

„     200    „  300   

7 

2 

Over  300  

2 

1 

An  ambulatory  case 

Total   

72 

33 

Table  XVIII.— Showing  Duration  of  Night  Duty  alone. 


Time. 


Number  exposed. 


Number  attacked 
subsequently. 


Under  a  fortnight   

Between  2  and  3  weeks   

3  4 

»      4  5   

>>      5   .)   6  ,,   

„  6  weeks  and  2  months 
Orer  2  months  

Total  

(2089)  ~" 


10 
7 
4 

17 
4 
3 
1 


46 


3 
3 
2 
4 
2 
1 


15 
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Taking  as  a  whole  the  evidence  with  regard  to  the  nature  of  the- 
duty  upon  which  the  Sick  Berth  Staff  have  been  engaged,  it  must 
be  held  that  very  little  connection  can  be  discovered  with  work 
amongst  the  fever  patients,  either  by  day  or  night,  winter  or  summer, 
and  that,  just  as  with  the  hospital  patients  suffering  from  other  illness, 
propinquity  to  these  cases  seems  to  exercise  little  influence  in  deter- 
mining an  attack. 


Table  XIX.— Month  of  Onset  and  Proportion  affected  each  Year. 


Month  of  onset. 

'  1901. 

1 
1 

1902. 

1903. 

1904. 

1905. 

1906. 

Total. 

— 

1 

1 

— 

1 

3 

3 

3 

6 

1 

2 

11 

1 

2 

1 

I 

6 

May   

1 

3 

1 

1 

2 

8 

3 

1 

2 

4 

1 

11 

July   

2 

1 

1 

4 

8 

2 

2 

2 

1 

7 

1 

1 

1 

3 

1 

2 

2 

2 

7 

4 

1 

2 

7 

2 

2 

Total   

5 

19 

12 

17 

12 

14 

79 

Number  actually 
serving 

|31* 

51 

65 

75 

80 

75  to  May  22 

*  Together  with  six  who  joined  December  17,  1901.  These  figui-es  natui-ally 
include  a  number  of  the  same  men  in  consecutiTe  years.  The  total  number  serring 
was  171. 


Like  Chart  5,  this  table  illustrates  the  fact  that  attacks  of  Mediter- 
ranean Fever  display  no  special  predilection  either  for  the  time  of  year 
at  which  mosquitoes  are  most  active  and  numerous  or  for  the  months  in 
which  the  largest  numbers  of  fever  cases  are  in  residence.  Once  again 
the  prevailing  features  are  the  lack  of  consistency  in  the  various  years 
and  of  relationship  to  any  recognisable  conditions. 

It  will  be  seen,  for  instance,  that  the  system  of  isolation  commenced 
in  October,  1902,  has  had  no  effect  on  incidence,  and  this  is  even  more 
plainly  shown  since  the  perfected  isolation  measures  instituted  in  June, 
1905.  Nor  has  the  shifting  of  the  quarters  of  the  staff  from  the  little 
rooms  in  the  near  neighbourhood  of  the  sick,  under  the  eaves  of  P^ast 
and  West  Blocks,  described  on  p.  23,  where  they  were  located  till 
about  October,  1902,  to  a  building  some  distance  from  the  hospital 
proper,  had  any  more  effect  in  diminishing  the  number  attacked. 
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Description  of  Quarters. — These  consist  of  the  two  uppermost  floors  of 
a  building  (formerly  the  infectious  hospital)  projecting  towards  Calcara 
Creek  from  the  south-western  corner  of  the  hospital  grounds  and  about 
80  yards  distant  from  West  Block.  Built  as  it  is  alongside  the  cliff 
on  which  the  hospital  stands,  it  is  considerably  below  the  level  of 
the  rest  of  the  establishment  and  is  approached  from  it  by  the  roof. 
The  basement  consists  of  dockyard  storehouses.  The  upper  floor  is 
mainly  taken  up  by  a  long  dormitory  with  windows  on  three  sides,  one 
large  one  facing  the  present  fever  block.  Another  small  ward  on  the 
lower  floor,  facing  south,  was  used  as  a  sleeping  place  until  early  in 
the  present  year.  The  large  dormitory  is  partly  divided  lengthwise 
by  arches,  and  at  the  northern  end  of  the  inner  half  a  portion  is 
screened  off  to  act  as  a  sleeping  place  for  the  night  duty  men.  There 
are  two  cubicles  at  the  south  end  of  its  outer  half  for  the  ward- 
masters.    (See  accompanying  Plan,  p.  54.) 

The  sanitary  arrangements  conform  with  modern  requirements  and 
are  in  good  order.  No  utensils  are  ever  used  in  the  dormitories  for 
urinating,  the  latrine,  which  is  entirely  shut  off  from  it,  being  invariably 
made  use  of.  Four  men  are  told  off"  weekly  for  duties  connected  with 
the  mess,  two  as  cooks  and  two  for  cleaning  and  general  duties. 

When  cases  of  Mediterranean  Fever  occur  the  practice  has  been  to 
send  bedding,  but  not  the  beds,  for  disinfection. 

Mosquitoes  are  said  to  be  very  numerous  in  these  quarters,  and 
although  few  were  sent  for  identification,  the  situation  so  near  a  large 
number  of  tanks,  etc.,  found  to  contain  larvae,  lends  colour  to  this 
statement.  A  certain  number  of  mosquito  curtains  were  supplied  for 
the  first  time  in  April,  1906,  but  only  to  some  of  the  men. 

Condensed  milk  has  been  used  for  a  long  time  in  the  mornings,  but 
till  about  the  middle  of  April  goats'  milk,  not  infrequently  unsterilised, 
was  used  in  the  afternoons  for  tea.  The  practice  was  then  discovered 
^ind  stopped. 

The  Outbimk  among  the  Staff  in  1906. — A  considerable  outbreak 
occurred  in  the  early  part  of  this  year,  commencing  at  the  end  of 
January.  One  case  was  put  on  the  list  in  that  month,  three  in 
February,  five  in  March,  two  in  May,  and  one  in  the  early  part  of 
June.  It  had  been  noticed  that  mosquitoes  were  especially  trouble- 
some during  the  winter,  and  it  was  found  by  StafF-Surgeon  Whiteside, 
on  examining  the  sleeping  billets  of  these  cases,  that  there  was  a 
marked  grouping  at  the  northern  end  of  the  outer  side  of  the  large 
ward  close  to  the  window  facing  the  Mediterranean  Block,  the  prevail- 
ing wind  having  been  blowing  in  this  direction.  This,  of  course, 
suggested  the  possibility  of  aerial  infection  by  dust  particles  or  by 
biting  flies,  There  was,  however,  another  possible  source  of  infection, 
inasmuch  as  Beds  9  and  10  E  {vide  Chart  6)  were  and  had  been 
occupied  for  a  long  time  by  two  men  who,  without  ever  going  on  the 
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list  with  fever,  had  been  very  seedy  some  year  or  more  previously,  and 
both  of  whom  possessed  high  agglutinating  power,  in  one  case  up  to 
1  in  300.  One  of  these  two  subsequently  went  sick  (Payne),  and  a 
second  case  occurred  in  a  man  sleeping  in  the  same  bed.  The  possibility 
of  these  men  or  one  of  them  serving  as  the  focus  of  infection,  either  by 
infected  urine  or  by  acting  as  the  reservoir  by  which  biting  flies  became 
infected,  could  not  be  ignored. 

With  the  idea  of  eliminating  one  of  these  possibilities,  the  urine  of 
both  cases  was  plated  out,  but  without  recovering  the  specific  micro- 
coccus. 

In  order  to  collect  evidence  for  or  against  the  possibility  of  convey- 
ance of  infection  from  the  Mediterranean  wards  either  by  dust  or 
mosquitoes,  StalF-Surgeon  Whiteside  kindly  obtained,  as  far  as  possible, 
the  sleeping  billets  of  the  cases  in  the  previous  year.  As  will  be  seen 
in  Chart  6,  these  show  an  entirely  different  grouping  and  do  not  at  all 
suggest  this  mode  of  infection. 

Relationship  to  previous  Attacks  of  Illness. — In  18  cases  out  of  the 
total  number,  78,  the  patients  had  previously  been  oh  the  sick  list 
within  a  month  or  two  with  what  was  diagnosed  as  some  other  ailment. 
In  nine  of  these  the  disease  was  returned  as  catarrh,  influenza,  rheu- 
matism, or  simple  continued  fever,  a  fact  which  rather  suggests  that 
these  were  really  the  first  manifestations  of  Mediterranean  Fever. 
The  following  case  aff'ords  evidence  in  favour  of  this.  A.S.  joined 
hospital  in  January,  1906,  and  at  once  went  on  the  list  with 
gonorrhoea  from  January  18  to  February  9 ;  he  went  sick  again  on 
April  5  with  what  was  called  inflvienza.  On  the  5th  his  blood  gave 
a  minus  reaction ;  on  the  7th,  a  doubtful  1  in  10.  On  the  18th  he 
returned  to  duty  apparently  well,  and  on  the  26th  was  vaccinated 
with  dead  Micrococcus  melitensis,  his  blood  being  examined  at  the  same 
time  and  found  to  react  1  in  50.  On  May  24  he  again  went  on  the 
list  with  developed  Mediterranean  Fever  and  reacted  on  May  26 
1  in  100. 

The  remaining  8  cases  were — gonorrhoea  2,  chancroid  1,  laryngitis  1, 
abscess  2,  epididymitis  1,  and  anthrax  1. 

It  is  an  interesting  consideration  in  the  first  place  as  to  whether 
these  cases  were  in  any  way  connected  with  the  subsequent  attack,  and 
if  so,  in  what  manner.  There  is  considerable  reason  to  suspect  that  of 
the  first  nine,  some  cases,  at  least,  were  the  first  manifestations,  and 
this  justifies  to  some  extent  the  remarks  made  with  regard  to  the 
unreliability  of  figures  where  the  time  element  is  taken  into  account. 

In  a  large  proportion,  however,  the  fact  of  being  on  the  list  woiild 
mean  the  ingestion  of  milk,  and,  on  the  other  hand,  a  certain  amount 
of  debility  would  be  produced  and  lessen  resistance. 

Facts  elicited  hy  the  Study  of  Individual  Cases  in  Hospital  Staff.— YAght 
of  the  Sick  Berth  Staff"  and  one  man  belonging  to  the  hospital  guard 
were  personally  examined. 
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All  of  these  men  lived  in  adjacent  quarters,  the  house  where  the  guard 
were  accommodated  being  just  on  the  side  of  Bighi  steps,  opposite  to 
the  quarters  of  the  staff  which  have  already  been  described.  The 
majority  of  these  nine  men  went  ashore  occasionally,  but  five  stated 
that  they  never  slept  out  of  their  quarters. 

Milk  Histcn-y. — Of  the  Sick  Berth  Staff,  five  admitted  drinking  milk 
by  itself,  a  sixth  had  occasionally  taken  it  with  strawberries,  but  the 
remaining  two  denied  having  taken  it  except  in  tea.  In  forms  sent  in 
to  my  predecessor,  information  had  been  provided  about  eight  other 
cases  among  the  Sick  Berth  Staff.  Of  these,  five  admitted  drinking 
milk,  but  one  of  them  only  in  tea,  while  no  details  on  this  point  were 
provided  with  regard  to  the  remaining  three.  With  regard  to  the  man 
belonging  to  the  hospital  guard,  which  numbered  13,  he  had  been  in 
the  habit  of  taking  about  a  pint  of  milk  daily,  but  said  that  he 
always  heated  it  until  a  scum  formed.  According  to  his  comrades, 
however,  there  was  considerable  reason  to  doubt  the  accuracy  of  this 
statement.  Only  1  of  his  12  messmates  was  in  the  habit  of  taking  more 
than  a  very  small  quantity  of  milk,  and  that  always  in  tea. 

Mosquitoes. — Seven  of  the  men  had  mosquito  nets,  but  at  least  two 
had  only  lately  obtained  them.  Five  stated  that  they  were  badly  bitten 
on  arrival  some  time  previously,  but  not  latterly,  two  that  they  were 
occasionally  bitten,  and  one  not  at  all.  The  man  belonging  to  the 
hospital  guard  said  that  there  were  numbers  of  mosquitoes  about,  but 
that  they  did  not  trouble  him,  although  last  year  he  suffered  severely. 
He  had  a  small  net,  but  it  only  covered  his  face  and  hands,  and  was 
probably  of  little  use  as  a  protection. 

Contact  with  jiremous  Cases. — One  man  had,  until  six  days  before  onset, 
been  working  for  months  in  the  Mediterranean  Fever  wards  and  six 
more  had  occasionally  had  cases  of  the  disease  to  nurse,  but  not  more 
than  one  or  two,  or  for  longer  than  a  few  days.  In  one  case  there  was 
no  history  of  contact  ^nth  Mediterranean  Fever  cases. 

Hand  Disinfection. — One  man,  who  had  been  nursing  one  or  two  cases 
in  the  officers'  medical  wards,  admitted  that  he  did  not  always  disinfect 
his  hands  after  dealing  with  possibly  infective  excreta,  and  two  others 
were  said  to  be  casual  and  not  unlikely  to  neglect  the  regulations  with 
regard  to  this  precaution.  The  others,  however,  all  insisted  that  they 
were  most  careful  about  it. 

No  other  case  had  occurred  for  months  in  the  hospital  guard,  and 
the  remaining  men  when  examined  all  gave  negative  reactions.  The 
only  manner  in  which  the  patient  was  likely  to  have  been  exposed  was 
as  sentry  in  front  of  the  fever  block. 

(c)  Mediteiranmn  Fever  ocmrnng  in  the  other  Residences  and  Quarters. 
There  arc  notes  since  Jauuary,  1902,  of  attacks  in  two  nursing 
sisters,  three  surgeons,  one  chaplain,  and  four  of  the  hospital  guard. 
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Two  out  of  the  three  surgeons  were  constantly  engaged  in  la1)oratory 
Avovk,  and  in  both  the  infection  was  considered  to  have  been  acquired 
while  so  occupied.  According  to  this,  therefore,  officers  would  not 
appear  to  suffer  in  any  greater  ratio  than  their  fellows  outside  hospital. 
Although  they  must  be  regarded  as  far  more  exposed  to  the  risk 
of  contact  infection  or  the  attack  of  infected  mosquitoes,  there  is  no 
reason  to  imagine  that  they  are  more  in  the  habit  of  taking  milk  than 
those  latter. 

(d)  Mediterranean  Fever  occurring  in  the  Hospital  Ship  "Maine." 

As  so  many  of  the  patients  who  develop  their  first  attack  in 
England  or  on  passage  home  are  conveyed  in  the  "  Maine,"  it  seems 
well  to  indicate  here  the  reasons  for  thinking  that  such  persons  have 
'Contracted  the  infection  in  Bighi  before  leaving  Malta. 

Although  this  ship  is,  on  the  whole,  well  fitted  for  the  purpose  for 
which  she  is  used,  no  ship  can  possibly  compare  with  a  shore  establish- 
ment as  a  hospital  for  cases  in  which  infection  may  be  spread  by 
contact,  and  if  this  were  a  frequent  method  of  propagation,  the 
"  Maine  "  ought  to  be  a  well-recognised  centre. 

She  has  been  running  since  1901,  and  has  alternately  been  used  as 
a  hospital  on  the  station  and  for  the  conveyance  of  invalids  to  home 
ports. 

The  Sick  Berth  staff,  up  to  July,  1905,  numbered  12  and  a  ward- 
master,  but  since  then  have  been  increased  to  18.  As  a  rule  they  are 
•drawn  from  home  hospitals,  and,  as  the  majority  are  young  attendants, 

previous  history  of  Mediterranean  Fever  is  uncommon  among  them. 
Most  of  them  sleep  in  their  own  quarters  forward,  but  some  in  the 
convalescent  ward  in  close  relation  at  times  to  Mediterranean  Fever 
patients. 

Until  March,  1906,  it  was  customary  for  three  to  be  on  night  duty 
in  watches,  one  for  each  ward.  Mosquitoes  are  said  to  be  frequently 
troublesome  in  their  quarters,  but  not  much  in  the  wards.  The 
remainder  of  the  crew  number  96. 

Accommodation  and  Routine. — There  are  two  main  wards,  holding 
about  50  patients  each,  the  cubic  capacity  per  bed  varying  from  480 
to  600  cubic  feet.  Ventilation,  which  is  partially  effected  by  exhaust 
fans,  is  said  to  be  very  satisfactory,  but  the  latrines  are  situated  before 
And  open  directly  out  of  the  wards,  and  if  a  door  in  the  forward  bulk- 
head of  the  latrine  is  open  the  air  is  driven  into  the  ward. 

There  is  no  attempt  at  isolation  of  Mediterranean  Fever,  cases  being 
indiscriminately  mingled  and  no  mosquito  curtains  used. 

Everything  is  disinfected  in  cases  of  typhoid  and  tubercle,  but  on 
account  of  the  numbers  carried,  the  beds  themselves  are  not  always  so 
treated  in  cases  of  Mediterranean  Fever.  Similarly,  the  stringent 
instructions  with  regard  to  hand  disinfection  by  the  staff  in  case  of 
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typhoid  are  not  made  a  point  of  in  Mediterranean  Fever,  and  no 
disinfectants  are  used  for  bedpans. 

Milk  Supply.— In  January,  1904,  an  order  was  given  that  fresh  milk 
was  to  be  used  when  procurable,  but  it  was  not  made  'use  of  to  any 
extent  and  was  rescinded  in  August  of  the  same  year,  since  which  time 
no  fresh  milk  of  any  sort  has  been  used  in  the  ship. 

Employments.—Yvom  December,  1903,  to  May,  1905,  she  acted  as  a 
hospital  for  destroyers,  and  lay  most  of  her  time  in  Lazzarretto  Creek. 
Previously  to  that  her  work  varied  between  trips  to  England  and 
employment  on  the  station,  and  since  that  date  she  has  exclusively 
been  used  for  the  former  purpose.  Up  to  December,  1905,  she  had 
made  12  trips  home,  and  had  conveyed  in  that  time  a  total  of 
483  Mediterranean  Fever  cases  and  736  other  patients,  these  being  on 
board  an  average  of  10  days  apiece.  While  on  the  station  she  has  had 
under  treatment  181  fever  cases,  with  a  total  days'  sickness  of  3630, 
and  in  the  corresponding  period  881  cases  of  other  illness,  also  for  long 
periods.  From  these  figures,  it  is  evident  that  there  was  an  abundance 
of  infective  material  on  board,  even  when  lying  in  Lazzarretto  Creek,  in 
the  near  neighbourhood  of  innumerable  breeding  places  for  Acartomyia^ 
and  also  that  a  large  number  of  non-immune  and  debilitated  individuals 
have  been  in  close  contact. 

Whether  or  not  cases  which  have  developed  at  home  after  passage 
have  actually  been  contracted  on  board,  it  is  impossible  to  say 
definitely,  but  the  following  facts  argue  against  it. 

In  a  large  proportion  of  the  cases  developing  after  leaving  Malta  in 
the  "  Maine,"  the  onset  is  said  to  have  occurred  during  the  10  days  on 
passage  in  the  ship. 

Again,  with  the  exception  of  two  cases  which  occurred  in  August 
and  September,  1902  (before  fresh  milk  was  prohibited),  no  records 
can  be  found  of  any  definite  case  among  her  staff  or  crew.  Nor  was 
any  patient  whose  case  sheet  was  examined  among  the  many  admitted 
to  Bighi  from  destroyers  during  the  period  in  which  the  "  Maine  "  was 
acting  as  hospital  for  them  suspected  to  have  contracted  his  disease  on 
board. 

This  is  a  very  different  record  from  that  at  Bighi,  and  affords 
justification  for  considering  the  balance  of  probability  to  be  in  favour 
of  their  contraction  there.  In  view  of  the  large  number  of  cases 
gathered  together  under  disadvantageous  circumstances  as  regards 
space,  ventilation,  and  isolation,  and  with  no  special  precautions, 
it  also  constitutes  a  decided  argument  against  any  form  of  contact 
infection. 
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(e)  Sumraary  of  the  Evidence  obtained  in  Connection  with  the  Contraction  of 
Mediterranean  Fever  in  the  Royal  Naval  Hospital,  Bicjhi. 

The  foregoing  investigation  may  be  held  to  have  fairly  conclusively 
proved  the  following  points : — 

(1)  That  a  very  considerable  proportion  of  cases  contracted  the: 
disease  in  Bighi. 

(2)  That  the  distribution  of  cases  is  very  general,  both  as  regards 
locaKsation  in  wards  and  the  particular  form  of  illness  which  acts, 
as  the  forerunner,  but  that  there  is  a  special  liability  among  surgical 
cases. 

(3)  That  apparently  this  is  to  be  explained  by  the  fact  that  surgical 
cases  provide  the  greater  number  of  those  patients  who  are  resident  for 
a  long  time. 

(4)  That  there  is  no  indication  of  place  infection,  nor  does 
propinquity  to  the  potential  sources  of  infection  appear  to  have  nearly 
as  great  an  influence  in  determining  the  subsequent  development  of 
the  disease  as  duration  of  residence,  while  no  definite  relation  can  be- 
shown  either  to  the  amount  of  infective  material  in  hospital  or  to  the 
particular  season  of  year. 

(5)  In  short,  that  little  evidence  can  be  obtained  in  favour  of  direct, 
inoculation  while  in  attendance  on  the  sick,  inoculation  by  biting  flies, 
direct  contact,  or  dust  infection. 

(6)  The  proportion  aff'ected,  however,  seems  to  vary  to  some  extent, 
with  the  amount  of  susceptible  material  in  hospital  in  the  shape 
of  cases  of  other  illness  and  with  the  absolute  total  of  patients. 

(7)  There  are  occasional  outbursts  of  epidemicity,  however,  whicb. 
show  no  relation  to  any  special  condition,  but  under  the  circumstances 
(with  an  infected  milk  supply)  it  is  difl&cult  to  banish  the  idea  of  the^ 
existence  of  a  more  than  usually  gross  infection  or  of  an  equivalent, 
absence  of  sterilisation.  Even  apart  from  the  possible  necessity  of 
repeated  dosage,  the  conditions  of  supply  are  such  that  long  residence- 
would  favour  the  possibility  of  ingestion  of  infective  milk.  Finally^ 
the  direct  evidence  obtained  about  milk  and,  above  all,  the  total 
cessation  of  cases  since  there  has  been  no  doubt  about  its  sterilisation,, 
are  strongly  in  favour  of  its  having  been  the  infective  agent. 
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II.— Analysis  of  Cases  showing  no  very  definite  Connection 
WITH  Residence  in  Bighi. 

Table  XXL 


1902. 

1903. 

1904. 

1905. 

1906. 

Total. 

Doubtful  hospital  cases   

2 

6 

7 

3 

— 

18 

Cases   in    hospital    more  than 

5 

6 

1 

4 

4 

20 

3  months  previouslr 

OfBcerSj  ward  room   

39 

20 

16 

18 

7 

100 

43 

16 

15 

9 

7 

90 

5 

1 

1 

2 

9 

Total  

87 

37 

31 

28 

16 

199 

Maltese  service  men  

7 

(5 

6 

8 

8 

35 

Dockyard  employees  (English)  ... 

4, 

4 

1 

5 

14 

Men  belonging  to  depot  ships  in 

7 

11 

8 

11 

2 

39 

Malta 

Cases  giving  no  reaction  or  other- 

5 

2 

2 

2 

1] 

wise  indefinite 

1 

1 

81 

85 

89 

98 

47 

400 

III. — Occurrence  of  Mediterranean  Fever  among  Officers 

as  compared  with  Men. 

Of  the  471  patients  who  had  previously  been  under  treatment  in 
Bighi  for  other  illness,  21  were  officers,  14  being  ward  room,  5  gun 
room  and  2  warrant,  while  the  list  of  cases  having  no  obvious 
connection  with  treatment  there  {vide  p.  60)  includes  199  officers  of 
various  grades  or  220  in  all  as  compared  with  1056  men.  Officers 
therefore  suffer  at  the  rate  of  one  to  every  six  men.  The  relative 
proportion  of  officers  to  men  in  the  Fleet,  of  course,  varies  slightl}",* 
but  may  be  put  down  at  1  to  16  and  the  incidence  is  accordingly'  very 
much  greater  among  the  former  than  the  latter.  But  the  most 
curious  feature  is  the  difference  between  them  as  regards  previous 
hospital  residence.  Thus,  of  220  officers  only  21,  or  if  cases  among 
the  staff"  are  included,  25,  give  such  a  history,  whereas  of  1056  men, 
450  together  with  74  of  the  staff"  and  4  of  the  hospitJil  guard,  or 
a  total  of  528,  enter  into  this  category.  In  other  words,  it  appears  to 
be  necessary  for  the  man  to  go  to  hospital  to  contract  his  fever  in 
about  50  per  cent,  of  the  cases,  while  the  officer  is  enabled  to  do  so 
without  this  in  all  but  about  11  percent.  The  explanation  that  at 
•once  offers  itself  is,  that  the  officer  is  allowed  to  have  milk  in  the  ship 

*  Early  in  1906  there  were  846  officers  in  a  total  of  13,628. 
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and  that  the  men  are  not,  except  when  on  the  sick  list,  and  that  the 
officer  is  far  more  liable  to  take  milk  in  various  forms  when  ashore 
than  is  the  man.  Judging  from  personal  experience,  it  would  seem 
rather  a  difficult  matter,  unless  one  is  constantly  on  the  alert,  to  avoid 
taking  in  clubs  and  hotels  in  Malta  raw  milk  in  such  various  insidious 
forms  as  creams,  meringues,  sauces,  ices,  etc. 

It  might,  however,  be  suggested  that  the  officer  is  more  exposed  on 
account  of  his  shore-going  propensities,  and  in  this  there  is  a  certain 
degree  of  truth.  With  the  exception  of  the  comparatively  small 
number  of  officers  who  live  ashore,  however,  the  bluejacket  is  far 
more  in  the  habit  of  sleeping  there,  more  particularly  as  compared 
with  junior  officers,  who  contribute  so  many  of  the  cases,  and  not  only 
so,  but  he  is  likely  to  sleep  in  places  more  densely  populated,  more 
infested  by  mosquitoes,  and  where  beds  are  not  protected  by  nets  as 
they  are  in  most  clubs  or  hotels.  This  is  illustrated  in  the  personal 
investigation  of  the  movements  of  patients  attacked  by  Mediterranean 
Fever  as  detailed  on  p.  100. 

It  may  also  be  regarded  as  somewhat  remarkable  that  the  officer 
should  be  comparatively  immune  after  residence  in  hospital  and  that 
this  rather  suggested  the  influence  of  the  greater  isolation  which 
cabins  provide  there.  Not  only,  however,  has  the  small  part  played 
by  propinquity  to  the  fever  wards  been  sufficiently  demonstrated,  but 
a  good  many  officers  must  have  been  accommodated  in  rooms 
considerably  nearer  to  the  fever  block  than  the  men  in  the  surgical 
wards  for  instance.  It  is  distinctly  curious,  however,  that  in  view  of 
the  large  amount  of  milk  allowed  to  officers  they  should  so  rarely  be 
attacked  after  stay  in  hospital. 


Table  XXII. — Comparing  the  Ratio  of  Officers  and  Men  respectively 

after  Stay  in  Hospital. 


Year   

1902. 

1903. 

1904. 

1905. 

1906. 

Total. 

Number  of  officers 
exposed 

92 

100 

108 

75 

17 

392 

Number  attacked... 

4 

4 

4 

7 

1 

20,  or 
5'1  per  cent. 

Number    of  jnen 
exposed 

1192 

1058 

1238 

1406 

244 

5188 

Number  attacked . . . 

92 

81 

82 

163 

27 

445,  or 
8'6  per  cent. 

It  is  seen,  therefore,  that  there  is  a  very  decided  difference,  but  it  is 
probably  explained  to  a  large  extent  by  the  next  table,  which 
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•contrasts  the  duration  of  residence  in  the  two  cases.  A  point  worthy 
•of  note  is  that  the  percentage  of  officers  admitted  for  Mediterranean 
Fever  to  the  total  admissions  of  that  disease  is  much  higher  than  the 
percentage  admitted  for  other  illness,  which  affords  further  proof  of 
their  special  liability  to  the  former. 


Table  XXIII.— Contrasting  the  Duration  of  Residence  in  Hospital 
among  Officers  and  Men  admitted  to  Bighi  for  Illness  other  than 
Mediterranean  Fever. 


Days  1 

Under 
10. 

10  to  20. 

20  to  30. 

30  to  40. 

Over 
40. 

Dui'afcion  of  residence  of  officers 

from  January,  1902,  to  end 

80 

126 

76 

46 

63 

No.  developing  Mediterranean 

2 

8 

4 

4 

2 

Duration  of  residence  of  men 

for  1905  and  first  quarter  of 

1906  (from  Table  VIII)   

295 

470 

334 

240 

420 

No.  developing  Mediterranean 

20 

29 

33 

31 

85 

The  difference  shown  here  is  only  what  might  be  expected,  as 
with  officers  Mediterranean  Fever  itself  is  the  principal  disease 
necessitating  a  long  stay  in  hospital.  From  venereal  disease,  which 
constitutes  the  bulk  of  such  cases  among  the  men,  officers  are 
comparatively  free,  and  they  are  rarely  admitted  for  hernia  or  similar 
■operations.  The  number  exposed,  too,  during  months  such  as 
May,  1905,  in  which  there  was  a  special  danger  of  contracting  the 
•disease  and  in  which  a  very  large  proportion  of  the  total  apparently 
became  infected,  is  altogether  insignificant  as  contrasted  with  the 
number  of  men  in  residence  at  the  same  time,  and  this  also  would 
tend  to  a  larger  ratio  among  the  latter. 

The  yearly  returns  are  also  interesting.  In  1902  there  were  91 
officers  attacked,  in  1903  41,  in  1904  35,  in  1905  35,  and  in  1906  17. 
The  first  year,  which  provided  by  far  the  greatest  number,  was 
peculiar  in  that  fewer  men  suffered  than  usual,  and  the  Army  figures 
were  also  unusually  low.  These  facts  are  far  more  compatible  with 
some  strictly  limited  source  of  infection  such  as  milk  supply  than 
with  conditions  such  as  dust  or  mosquitoes,  which  would  act  more 
generally. 
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IV.  The  Connection  of  Outbreaks  of  Mediterranean  Fever 

WITH  Stay  in  Dry  Dock  or  alongside  Dockyard  Wall. 

For  a  long  time  such  a  coiinection  has  been  a  matter  of  common 
observation  and  has  been  frequently  cited  as  a  strong  argument  in 
favour  of  the  mosquito-borne  origin  of  the  disease.  This  was 
therefore  one  of  the  questions  which  demanded  enquiry.  Returns 
were  obtained  and  forms  made  out  giving  as  far  as  possible  the 
history  of  ships  docking  or  alongside  the  dockyard  Avail  since  January, 
1904,  the  cases  occurring  during  this  time,  and  also  in  the  preceding 
and  succeeding  three  months,  and  finally  any  points  in  the  previous 
history  of  such  cases  which  serve  to  throw  light  on  their  origin. 
The  returns,  except  for  the  actual  period  in  dock,  etc.,  are  not 
absolutely  complete  owing  to  the  fact  that  several  ships  have  left 
the  station  or  recommissioned  and  that  until  about  June,  1905,  only 
patients  under  treatment  in  Bighi  are  included  as  a  rule.  For  the 
most  prominent  examples  they  are,  however,  complete,  and  at  all 
events  may  be  considered  so  for  the  occurrence  of  Mediterranean 
Fever  while  actually  in  dock,  or  alongside. 

Description  of  Bocks  and  Surroundings. — Before  entering  upon  the 
consideration  of  the  evidence  derived  from  these  returns,  it  is  as  well 
to  give  a  short  description  of  the  docks  involved. 

Nos.  3  and  4  docks  are  situated,  one  somewhat  in  front  of  the 
other,  along  the  northern  or  Senglea  side  of  French  Creek  below  the 
high  bastion  wall  which  separates  them  from  the  thickly  populated 
streets  of  Senglea.  These  docks  accommodate  the  battleships  and 
larger  cruisers  chiefly.  According  to  the  returns  obtained,  battleships 
were  docked  in  No.  4  26  times,  1st  class  cruisers  5  times,  and  smaller 
ships  5  times.  No.  3  took  1st  class  cruisers  twice  and  the  smaller 
ships  16  times. 

Possible  Reservoirs  of  Infection  in  the  Neighbourhood. — No.  4  dock 
being  furthest  down  the  creek,  is  in  relation  only  to  Senglea,  the 
opposite  Corradino  shore  being  practically  uninhabited.  No.  3,  some 
250  yards  further  up,  abuts  at  its  top  end  on  Cospicua  near  the 
Naval  stores  and  the  market,  while  Senglea  adjoins  it  alongside 
From  Senglea  there  were  notified,  in  1904,  12  cases,  in  1905,  13,  and 
in  1906,  11,  up  to  the  beginning  of  October.  For  Cospicua  the 
figures  were  21,  17,  and  8  respectively.  The  spot  maps  which  have 
been  made  out  show  that  fully  half  those  in  Senglea  and  the  majority 
of  those  in  Cospicua  were  located  at  a  considerable  distance  from 
these  docks.  Although  it  is  unfortunately  true  that  the  civil 
notifications  cannot  be  depended  upon,  it  would  be  rather  singular,  to 
say  the  least  of  it,  if  this  comparatively  small  number  of  cases,  very 
generally  distributed  both  as  to  time  of  year  and  localisation,'  even 
assuming  the  notification  of  only  a  small  proportion,  were  sufficient 


64    Major  McCulloch,  Major  Weir,  and  Staff-Surgeon  Clayton. 

to  account  by  means  of  infected  mosquitoes  for  the  considerable 
oxitbreaks  that  have  occurred  in  ships  in  dock,  more  particularly 
taking  into  consideration  the  small  number  of  mosquitoes  found 
infected  in  hospital  wards  crammed  with  acute  cases. 

The  dockyardsmen,  several  of  whom  have  been  shown  by  Shaw  to 
be  sufiering  from  ambulatory  Mediterranean  Fever,  form  another 
possible  source  of  infection,  but  as  work  in  the  yard  ceases  at  5.30  p.m., 
only  Stegomyia  or  Acartomyia  would  be  likely  to  become  infected  from 
them.  With  regard  to  the  question  of  infection  being  conveyed  from 
one  case  to  another  in  the  ship,  not  only  must  it  be  remembered  that, 
while  ships  are  in  docks,  cases  are  usually  sent  to  hospital  on  the  first 
sign  of  illness,  but  the  chronological  sequence  of  cases  in  the  majority 
of  instances  does  not  suggest  this  mode  of  infection,  as  is  shown  in 
the  returns. 

Nos.  1  and  2  docks  are  situated  in  line,  wedged  into  a  sort  of 
triangle  at  the  top  of  Dockyard  Creek,  and  are  absolutely  surrounded 
by  a  crowded  part  of  Cospicua  at  far  closer  quarters  than  either  of 
the  others.  Accordingly  the  chances  of  infection  should  be  greater 
here,  but  these  docks  are  used  principally  for  destroyers,  the  crews  of 
which  are  usually  hulked  on  these  occasions,  and  they  have  not 
therefore  been  taken  into  account.  The  only  ships  of  any  size  which 
are  included  in  the  returns  are  the  "  Harrier,"  torpedo  gunboat,  which 
was  in  No.  2  for  June,  1904,  no  cases  occurring,  and  the  "  Surprise," 
despatch  vessel,  in  the  same  dock  last  December  and  January  Avith 
a  similar  result,  although  in  her  case  two  patients  sent  into  hospital 
for  other  disease  contracted  Mediterranean  Fever  while  resident. 

Evidence  of  the  Presence  of  Mosquitoes. — There  can  be  no  doubt  that 
the  domestic  species  are  extensively  bred  in  the  houses  all  round,  but 
in  order  to  investigate  the  sources  in  the  near  vicinity  of  the  docks 
a  survey  was  made  in  June,  at  a  time  when  both  Nos.  3  and  4  docks 
were  occupied  and  mosquitoes  were  greatly  complained  of  by  the  ship 
in  No.  4.  The  electric  light  connections  were  being  laid,  with  the 
result  that  there  were  several  collections  of  stagnant  water  around 
both  docks.  No  larvae  were  found  anywhere  around  No.  3,  but  from 
several  pools  near  the  other  dock  they  were  obtained,  and  from  one 
pool  Acartomyia  were  bred  out.  In  addition  to  these  artificial 
collections  of  Avater,  larvae  were  found  at  the  base  of  several  of  the 
hydraulic  capstans,  of  which  there  are  six  near  No.  4  and  one  only 
near  No.  3,  and  in  the  surface-water  channel  at  the  bottom  of  the 
subway  around  the  former  dock  which  was  blocked  in  several  places, 
thus  giving  opportunity  for  water  to  collect.  All  of  these  proved  to 
be  some  variety  of  Culex. 

On  several  occasions  collecting  boxes  were  sent  to  ships  in  dock  to 
procure  the  adult  insect  for  identification,  but  none  were  ever  obtained. 

After  the  survey  had  been  made,  various  recommendations  for 
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prevention  were  made  in  conjunction  with  Fleet-Surgeon  Hardie  of 
the  dockyard,  and  these  may  perhaps  have  reduced  the  numbers,  but 
owing  to  the  proximity  of  the  houses  it  is  unlikely  that  any  very 
great  result  would  be  obtained.  It  is  interesting  to  note  that  neither 
of  the  two  ships  referred  to  had  any  cases  then  or  about  that  period. 
At  the  same  time  it  was  noted  that  the  presence  of  the  refuse  boats 
which  were  kept  alongside  the  wall  between  the  two  docks  attracted 
very  large  number  of  flies  in  the  near  vicinity  of  the  ships. 

Latrines. — There  are  a  large  number  of  these  around  both  docks,  and 
all  seemed  in  very  good  order.  Separate  places  are  kept  for 
dockyardsmen  and  naval  people,  but  it  is  said  that  the  latrines  for  the 
latter  are  occasionally  used  by  the  dockyardsmen.  One  latrine  for 
dockyardsmen,  close  to  No.  4,  is  placed  above  a  store  and  involves 
mounting  several  steps,  the  result  being  that  the  ground  at  the  foot 
is  extensively  used  for  urination. 

Possibilities  of  Infection  apart  from  Convection  by  Biting  Flies. — It  seems 
to  be  taken  for  granted  by  advocates  of  the  mosquito  theory  that  dock 
outbreaks  are  necessarily  to  be  attributed  to  this  method  of  dissemina- 
tion. From  what  has  just  been  said  it  can  be  seen  that  contamination 
of  food  or  drink  by  flies  is  by  no  means  an  impossibility,  and  that 
inoculation  while  cleaning  latrines  is  equally  to  be  considered.  In 
addition,  however,  to  these  possible  sources  of  infection,  it  must  be 
remembered  that  while  ships  are  in  dock,  far  more  patients  are  sent  to 
hospital  than  usual.  The  cases  of  the  "Irresistible"  and  "Vulcan," 
quoted  later,  give  illustrations  of  this  fact.  The  explanation  is  that, 
Avhile  in  dock,  a  ship  is  more  than  ever  an  unsuitable  place  for  a  sick 
man,  the  sick-bay,  moreover,  is  often  under  repair,  and  also  there  is  no 
latrine  available  on  board.  It  is  often  regarded,  too,  as  a  favourable 
opportunity  for  sending  patients  for  operation,  while  tonsillitis  and  other 
similar  ailments  ai-e  apt  to  follow  the  free  use  of  paint,  etc.,  in  the  ship, 
and  a  prolonged  stay  usually  means  a  considerable  increase  in  the 
number  of  venereal  cases. 

Other  possibilities  of  infection  are  to  be  found  in  the  presence  on 
board  of  numerous  Maltese  dockyardsmen,  whose  ideas  of  sanitation 
and  decency  are  crude  in  the  extreme.  It  is  not  altogether  infrequent 
to  find  that,  when  working  down  in  the  double  bottoms,  to  avoid  the 
fatigue  of  coming  on  deck,  they  have  converted  the  part  of  the  ship  in 
which  they  are  working  into  a  temporary  latrine.  Instances  of  this 
have  been  obtained  even  from  destroyers. 

Facts  shown  bij  the  Returns  of  Docking  referred  to. — The  most  striking 
characteristic  about  these  is  the  absolute  lack  of  consistency  in 
eff"ects  produced  by  docking  on  the  incidence  of  the  disease.  As  a 
general  rule,  perhaps,  a  lengthened  stay  in  dock  or  alongside  appears 
to  be  followed  by  a  considerable  number  of  cases,  whereas  a  short  stay, 
no  matter  the  season,  does  not  seem  to  have  such  effect.  On  the  other 
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hand,  however,  instances  are  observed,  such  as  the  63-day  stay  of  the 
"London"  in  January,  1904,  where  more  cases  occurred  in  the  pre- 
ceding three  months  than  during  the  period  of  stay  and  the  succeeding 
three  months  together.  The  "  Formidable,"  exposed  to  practically  the 
same  conditions  for  a  similar  time,  provides  a  considerable  number  of 
cases,  and  the  "  Bulwark,"  in  a  much  shorter  time,  and  earlier  in  the 
year,  provides  more  than  either.  Again,  the  "  Formidable,"  exposed 
for  124  days  in  the  beginning  of  1905,  shows  but  half  a  dozen  cases, 
whereas  the  "  Implacable,"  at  an  earlier  period  of  the  year,  with 
132  days,  shows  about  20. 

The  best  marked  instance  is  to  be  found  in  the  "  Irresistible "  in 
1905,  but  the  "Vulcan,"  although  alongside  nearly  as  long  a  time,  a 
little  earlier  in  the  year,  seems  to  have  escaped  more  lightly  than  many 
ships  exposed  during  the  winter.  This  inconsistency  in  result  would 
appear  to  point  rather  to  something  in  the  ship  than  in  the  docking. 

Influence  of  Season. — The  best  marked  example  occurred  in  mid- 
summer, but  instances  are  numerous  during  the  cold  months. 
Therefore,  although  the  tendency  seems  to  be  increased  by  long 
exposure  in  the  summer,  cold  weather  does  not  exhibit  any  inhibitory 
influence. 

Docks  Affected. — The  majority  of  outbreaks  have  occurred  in  No.  4 
dock,  but  this  has  been  shown  to  be  used  for  most  of  the  big  ships. 
The  experience  of  the  "Vulcan  "  in  1905  shows  that  the  danger  exists 
almost  if  not  quite  as  much  as  in  No.  3  dock. 

Influence  ofprevmts  Hospital  Residence. — But  more  interesting  than  all 
this  are  the  facts  shown  with  regard  to  the  influence  of  previous 
residence  in  Bighi.  A  study  of  the  returns  shows  that  in  something 
like  50  per  cent,  of  the  cases  the  patient  had  previously  and  recently 
been  there,  and  that  of  those  who  had  not,  a  very  considerable  pro- 
portion indeed  are  officers.  Moreover,  in  a  number  of  cases  they  had 
actually  been  in  hospital  during  all  or  a  great  part  of  the  time  the  ship 
was  in  dock,  and  were  therefore  exposed  to  dock  conditions  for  a 
shorter  time  than  their  more  fortunate  messmates. 

The  outbreak  in  the  "  Irresistible"  provides  an  excellent  illustration. 
This  battleship,  with  a  complement  of  780  men,  went  alongside  the 
dockyard  wall  on  April  15,  1905,  and  into  dock  on  June  19,  remaining 
there  until  August  1,  a  total  of  107  days,  41  of  which  were  spent  in 
dry  dock.  During  the  entire  year  she  contributed  a  total  of  32  cases 
of  Mediterranean  Fever,  of  which  no  less  than  22  actually  came  on  the 
list  during  this  107  days  and  5  more  in  the  subsequent  thi  ee  months. 
At  first  sight,  therefore,  no  more  admirable  illustration  of  mosquito- 
borne  infection  could  be  adduced  :  a  severe  outbreak  coincident  with 
docking  in  a  ship  previously  comparatively  free,  at  the  appropriate 
time  of  year,  and,  in  short,  all  the  necessary  conditions.  When, 
however,  the  history  of  these  cases  is  enquired  into  in  more  detail, 
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a  very  difterent  impression  is  left.  Thus,  one  man  went  into  hospital 
for  hernia  five  days  after  docking,  and  contracted  the  disease  while 
resident  there  ;  a  second  was  living  ashore  at  Castille  Signal  Station  all 
the  time,  and  was,  in  fact,  temporarily  borne  on  the  books  of  the 
"  Egmont."  Yet  another  also  developed  the  disease  while  resident  in 
hospital  for  other  illness,  and  in  all  probability  contracted  it  there. 
Of  the  total  27  cases  occurring  in  close  relation  to  the  period  in  dock,  no 
less  than  15  in  addition  to  these  three  had  recently  been  in  hospital  for 
other  illness,  although  in  two  instances  this  was  diagnosed  catarrh  and 
was  possibly  the  first  manifestation  of  fever.  A  sixteenth  case  was  one 
of  relapse.  Of  the  eight  remaining,  three  occurred  among  officers. 
Among  the  men,  therefore,  five  cases  only  had  no  apparent  connection 
with  hospital,  and  of  these,  one  went  on  the  list  eight  days  after  first 
going  alongside,  and  a  second  81  days  after  coming  out  of  dock.  Not 
only  is  this  the  case,  but  if  the  dates  of  residence  in  hospital  are 
examined,  it  is  seen  that  the  majority  of  these  men  were  there  for  a 
large  part  of  the  107  days,  and  that  the  period  of  exposure  to  dock 
influences  was  in  one  as  short  as  three  days,  in  one  17  days,  and  in  four 
about  20.  In  certainly  the  vast  majority  it  was  very  much  less  than 
the  rest  of  the  ship's  company. 

Fleet-Surgeon  Woodwright  kindly  supplied  a  list  of  people  sent  to 
hospital  for  other  diseases  during  the  107  days.  This  gives  55  men 
during  this  period  as  compared  with  three  in  January,  nine  in  February, 
seven  in  March,  and  five  up  to  April  15,  thus  giving  a  good  illustration 
of  the  increased  number  sent  to  hospital  which  always,  as  previously 
stated,  follows  docking.  Adding  these  together,  79  men  are  seen  to 
have  been  in  hospital  since  the  beginning  of  the  year,  and  of  these 
15,  or  19  per  cent.,  subsequently  developed  fever,  whereas  of  their  701 
longer  exposed  shipmates  only  eight,  or  about  1  per  cent.,  did  so  during 
the  same  period,  and  three  of  them  were  officers.  If  this  were  an 
isolated  incident  it  might  be  regarded  as  coincidence,  but  it  is  not  so ; 
throughout  the  return  practically  the  same  thing  is  met  with.  The 
"  Vulcan,"  for  instance,  sent  five  men  into  hospital  before  March  21, 
1906,  when  she  went  alongside,  and  30  more  during  her  stay  of  84  days. 
Among  these  35  men,  10  subsequently  developed  fever,  while  among 
the  414  having  no  recent  hospital  history  only  five,  including  one  officer, 
developed  the  disease  during  the  same  period. 

If  the  cause  were  to  be  found  in  what  used  to  be  described  as  some 
miasmatic  influence  to  which  only  the  weakest  succumb,  this  could  be 
understood,  but  it  is  difficult  to  picture  infected  mosquitoes  choosing 
their  material  in  this  deliberate  way,  and  the  same  objection  applies  to 
all  forms  of  contact  infection. 

Altogether,  the  evidence  would  suggest  that  docking  increases  the 
incidence  of  the  disease,  principally  by  favouring  residence  in  hospital, 
possibly  in  a  limited  number  of  cases  by  mosquito  infection  or  con 
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traction  during  sexual  intercourse,  more  probably  by  contamination  of 
food  by  flies,  or  inoculation  by  infective  urine  in  latrines  or  parts  of 
the  ship.  It  suggests  in  addition,  however,  that  it  acts  also  by  pro- 
ducing other  illness  which  lowers  resistance  and  acts  as  the  spark  to 
produce  the  explosion  in  cases  where  Mediterranean  Fever  is  latent  in 
the  individual,  or  that  it  may  do  the  same  by  the  depressing  influence 
of  the  heat  and  general  discomfort  met  with  while  in  dock,  without  the 
intervention  of  actual  illness. 

V. — The  Possibility  of  a  Connection  between  Attacks  of 
Mediterranean  Fever  and  Sexual  Intercourse  with 
Infected  Persons. 

That  this  disease  may  have  some  etiological  connection  with  sexual 
intercourse  with  infected  persons  is  a  conception  that  has  occurred  to 
more  than  one  student  of  its  epidemiology,  the  thought  being  prompted 
by  the  frequency  with  which  it  is  associated  with  a  venereal  history, 
and  the  investigation,  therefore,  of  the  chances  of  such  a  method  of 
infection  has  been  made  a  part  of  the  enquiry  from  its  commencement. 
The  results  of  the  experiments  and  laboratory  investigations  made  this 
year  have  shown  that  there  is  no  doubt  about  its  possibility,  and  it  is 
left  for  epidemiological  investigation  to  show  whether  this  can  be 
regarded  as  a  frequent  method  of  contraction. 

Evidence  with  regard  to  this  may  be  derived  from  two  chief  sources, 
first,  the  study  of  cases  in  which  the  attack  was  either  associated  with, 
or  closely  preceded  by,  venereal  disease,  and,  secondly,  the  facts  as  to 
the  history  of  exposure  to  possible  infection  in  those  cases  personally 
investigated.  Two  points  brought  out  while  studying  the  development 
of  Mediterranean  Fever  in  patients  recently  treated  for  other  illness 
appear  to  have  a  bearing  on  the  subject.  Table  VII,  for  instance, 
shows  that  there  is  a  decided  difference  in  liability  between  persons 
suff"ering  from  the  initial  and  the  later  manifestations  of  venereal 
disease  notwithstanding  long  residence  in  both.  Another  interesting 
feature  consists  in  the  large  number  of  patients  in  whom  the  precedent 
disease  is  complicated  by  glandular  enlargement,  and  in  whom  also  any 
operation  on  the  glands  results  in  an  outburst  of  fever.  Much  the 
most  probable  explanation  of  this  is  that  these  bubo  cases  are  those 
who  are  on  milk  diet,  and  in  whom  especially  debility  is  produced, 
but  there  is  a  remote  possibility  that  the  organism  is  set  free  from 
these  glands. 

Notes  have  been  made  of  105  attacks  since  January,  1902,  which 
were  either  associated  with  or  closely  preceded  by  the  initial  manifesta- 
tions of  venereal  disease.  Of  these,  13  were  found  on  investigation  to 
be  relapses  or  sequelae,  and  are  omitted.  The  remaining  92  contribute 
41  contracted  in  Malta,  24  elsewhere,  chiefly  Greece,  the  home  ports, 
Crete  and  Egypt,  and  about  27  there  is  no  information  available. 


Epidemiological  Work  in  1906. 


69 


Of  those  contracted  in  Malta,  the  interval  between  the  date  of 
exposure  and  the  onset  of  fever  symptoms  was  in  10  cases  under  one 
month,  in  seven  under  two,  in  11  under  three,  in  11  between  three 
and  six,  and  in  two  over  that  time. 

The  following  cases  include  all  those  in  which  the  evidence  at  all 
favoured  possible  connection  : — 

1.  H.  T. — Placed  on  sick  list  June  29,  1902,  with  acute  gonorrhoea,  and  on 
July  26  deyeloped  Mediterranean  Fever. 

2.  Gr.  Ji.— Admitted  to  hospital  on  July  2,  1902,  with  history  of  acute  gonor- 
rhcea,  temperature  and  headache  following  after  a  few  days'  treatment.  This 
persisted  in  hospital,  and  there  was  positive  reaction  on  July  17. 

3.  C— Contracted  syphilis,  primary,  in  Malta  on  June  3,  1902.  On  July  8 
was  placed  on  list  with  temperature  and  a  bubo.  This  was  opened,  but  typical 
pyrexia  persisted,  although  reaction  negative  till  September  25. 

4.  R.  B. — Entered  on  sick  list  December  5,  1902,  with  gonorrhoea,  cystitis,  and 
fever  which  persisted  after  admission  to  hospital  on  December  16.  Reacted  on 
January  22. 

5.  Gr.  V. — Admitted  on  April  18,  1903,  with  uncomplicated  gonorrhoea,  con- 
tracted in  Malta  on  the  11th.  Tenderness  of  instep  complained  of  on  22nd,  and 
next  day  the  temperature  rose.  On  May  1  he  had  pain  in  back  and  headache,  and 
reacted  on  May  26.  This  man  was  the  S.B.  attendant  in  hospital,  whose  duration 
of  residence  before  the  onset  of  fever  was  the  shortest  of  all  those  dealt  with. 

6.  A.  B. — Contracted  gonorrhoea  on  April  4,  1903,  in  Malta,  and  on  April  26 
complained  of  pain  in  right  ankle,  hip  and  thighs.    Reacted  May  9. 

7.  W.  R. — Contracted  gonorrhoea  on  March  12, 1903,  in  Malta,  and  was  admitted 
to  hospital  on  the  21st  with  a  perineal  abscess.  The  latter  was  opened  and  the 
temperature  fell,  but  again  rose  on  April  7,  with  sliivering,  although  wound  was 
healthy.  Pyrexia  persisted  till  April  13.  He  was  discharged  May  13,  and  onset 
of  Mediterranean  Fever  June  19. 

8.  E.  M. — Contracted  gonorrhoea  in  Malta  on  September  12,  1902,  and  was 
admitted  to  hospital  on  October  3  with  epididymitis  and  pyrexia,  which  persisted 
with  occasional  etacerbations  until  23rd.  No  change  then  till  December  16,  when 
onset  of  Mediterranean  Fever  symptoms.    Reacted  December  28. 

9.  G-.  R. — Contracted  gonorrhoea  in  Malta  on  January  3,  1904,  and  was  admitted 
to  liospital  on  the  28th  with  pyrexia  and  pain  in  perineum.  The  temperature  was 
high  and  liad  risen  three  days  previously  and  he  had  rigors,  nausea  and  headache. 
Nothing  was  found  to  account  for  perineal  pain.    He  reacted  on  February  11. 

10.  T.  D. — Contracted  gonorrhoea  in  Malta  o^j^  December  13,  1903.  Onset  of 
Mediterranean  Fever  symptoms  on  January  14,  1904. 

11.  W.  D. — Contracted  syphilis  at  the  end  of  September  in  Malta  and  was 
admitted  on  October  29.  Two  days  later  complained  of  pain  in  wrist  and  had  rise 
of  temperature.    Reacted  November  10. 

12.  C.  W.— Contracted  gonorrhoea  in  Malta.  Admitted  June  15,  1905,  com- 
plaining of  pains  all  over  and  had  gleety  discharge  which  two  days  later  became 
profuse.    Reacted  on  June  20. 

13.  P.  W.— Contracted  gonorrhoea  in  Malta  about  July  3,  1905,  and  reacted  on 
July  11.    Stated,  however,  that  he  had  been  feeling  ill  since  Ist. 

14.  E.  E.— Contracted  gonorrhoea  on  October  4,  19U5,  at  Malta,  and  was  admitted 
on  16th  with  pyrexia.    Reacted  on  October  20. 

15.  J.  S.— Admitted  for  gonorrhoea  on  June  4,  1906,  and  reacted  on  June  8. 

16.  N.  T.— Contracted  gonorrhoea  in  Malta  about  three  weeks  before  going  sick 
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witli  Mediterranean  Fever,  and  noticed  it  two  or  Ihree  days  after  admission. 
Hud  been  feeling  ill,  however,  oiV  and  on  for  three  weeks. 

17.  G-.  P. — Contracted  gonorrhoea  in  Malta  about  middle  of  October,  1903.  Tliis 
was  followed  by  orchitis  and  pains  in  hip  and  shoulders,  and  by  temperature  at 
nights.    Admitted  to  hospital  on  November  17,  and  gave  good  reaction  at  once. 

The  following  cases  are  quoted  to  show  that  the  development  of  Mediterranean 
Pever  symptoms  is  not  confined  io  patients  whose  venereal  disease  is  contracted  in 
Malta  : — 

1.  T.  T. — Contracted  gonorrhaja  on  May  3,  1903,  at  Portsmouth  and  put  on  list 
on  May  11.  Discharged  to  Malta  hospital  frojn  "  Porpoise  "  on  May  21.  Rise  of 
temperature  and  pain  along  cord  on  ATay  29  and  reacted  on  May  30. 

2.  J.  H.  N. — Contracted  syphilis  primary  and  gonorrhoea  on  December  13,  1903, 
at  Canea,  and  on  January  15,  3904,  developed  symptoms  of  Mediterranean  Fever. 

The  above  cases  include  all  whicli  could  be  found  in  which  the  dates 
were  at  all  suggestive  of  a  simultaneous  contraction  of  the  two 
diseases,  and  it  will  be  seen  that  the  evidence  could  not,  by  the 
greatest  stretch  of  the  imagination,  be  called  anything  but  inconclu- 
sive, and,  as  they  were  all  treated  in  Bighi  Hospital,  is  in  the  large 
majority  far  more  suggestive  of  their  having  been  contracted  there. 

Facts  Elicited  from  the  Study  of  Individual  Cases  with  Regard  to  the 
Contraction  of  the  Disease  during  Sexual  Intercourse. — Of  59  persons  in 
whom  it  was  possible  to  obtain  information  on  this  point,  42  denied 
that  they  had  ever  had  intercourse  on  the  station,  six  admitted  to 
having  done  so,  but  not  for  months,  four  had  recently  done  so,  but  in 
places  other  than  Malta,  while  seven  admitted  recent  intercourse  in 
Malta  itself.  In  one  of  these  latter  cases  the  patient  remembered 
having  been  severely  bitten  on  the  eyelid  by  some  insect,  but  this  was 
the  only  case  in  which  such  a  history  could  be  obtained.  The 
intervals  varied  from  three  to  six  weeks  before  onset. 

This  is  not  a  point  upon  which  negative  evidence  can  be  regarded  as 
very  trustworthy,  but  taking  it  for  what  it  is  worth,  it  is  not  sugges- 
tive of  any  large  number  being  contracted  in  this  way. 

Section    B.-PREVENTIVE    MEASURES    INSTITUTED  AQAINST 
MEDITERRANEAN  FEVER  IN  THE  NAYY. 

1.  Methods  of  Prevention  Undertaken  in  1906. 

Protection  from  tlie  Attacks  of  Mosquitoes. — The  experiments  and 
investigations  carried  out  in  1905  by  the  members  of  the  Commission 
had  been  very  suggestive  of  a  mosquito-borne  infection,  and  after  the 
arrival  of  the  military  members  of  the  Commission  this  year  it  was 
decided  on  their  recommendation  to  isolate  all  military  Mediterranean 
Fever  patients  in  the  long  ward  of  Valletta  Hospital,  and  to  render 
this  mosquito-proof. 

It  has  already  been  stated  that  systematic  oiling  of  tanks,  etc.,  and 
the  use  of  mosquito  nets  had  been  for  some  time  an  established 
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routine  at  the  Naval  Hospital,  while  isolation  had  been  adopted  since 
1902,  but  it  was  thought  that  if,  in  addition,  one  of  the  wards 
containing  patients  suffering  from  other  illness,  and  which  had  recently- 
contributed  several  cases  of  the  disease,  were  treated  similarly,  it 
Avould  act  as  a  useful  control  to  this  experiment  of  protecting  the 
infective  cases  from  mosquito  attack  in  the  military  hospital. 
Accordingly,  on  April  26,  this  suggestion  was  submitted  to  the 
Deputy-Inspector-General,  and  was  forwarded  by  him  to  the  Admiralty, 
and  subsequently  approved,  but,  fortunately,  up  to  the  end  of  October 
the  work  had  not  been  commenced,  so  that  any  diminution  in  incidence 
which  has  occurred  in  the  Navy  cannot  in  any  way  be  attributed  to 
this  proposed  experiment. 

Disinfection  of  Patients'  Effects. — On  May  4  I  made  the  further  sug- 
gestion that  the  effects  of  all  patients,  whatever  their  disease, 
admitted  to  hospital,  should  be  disinfected,  in  order  to  prevent  the 
possibility  of  undiagnosed  cases  being  overlooked,  but  this  measure 
was  found  to  be  impracticable,  and  it  was  likewise  impossible  to  carry 
out  on  board  ship  processes  akin  to  the  disinfection  and  evacuation  of 
barrack  rooms  introduced  this  year. 

Control  of  Milk  Supplies. — From  a  naval  point  of  view,  therefore,  the 
only  prophylactic  measures  which  have  been  undertaken  consist  in 
those  directed  to  the  more  efficient  control  of  the  milk  supply. 

So  far  as  the  Naval  Hospital  is  concerned,  the  first  step  in  this 
direction  was  taken  by  Staff-Surgeon  Whiteside.  Suspecting  from  the 
condition  of  the  milk  on  several  occasions,  after  issue  to  the  wards, 
that  it  had  not  been  properly  sterilised,  he  had  it  intercepted  on  its 
way  from  the  kitchen  on  each  day  from  March  31  to  April  7,  1906, 
and  a  sample  taken  with  all  needful  precautions,  and  conveyed  to  the 
laboratory.  On  March  31  and  April  1  and  4  an  organism  corre- 
sponding in  morphological  and  cultural  characteristics  to  Micrococcus 
melitensis  and  clumping  with  Mediterranean  Fever  serum  was  success- 
fully isolated.  On  this  being  reported  to  Deputy-Inspector-General 
Bentham,  the  requisite  measures  were  at  once  taken  by  him  to  ensure 
that  there  should  in  future  be  no  possibility  of  neglecting  the  instruc- 
tions, already  existing,  with  regard  to  sterilisation  of  milk,  and  it  may 
be  regarded  as  practically  certain  that  since  this  date  there  has  been 
no  repetition  of  this. 

On  May  4,  as  information  had  been  obtained  that  some  of  the  Sick 
Berth  Staff  had  been  drinking  unsterilised  milk  in  their  own  quarters, 
notwithstanding  instructions  to  the  contrary,  I  wrote  to  the  Deputy- 
Inspector-General  drawing  attention  to  the  fact  that  only  the  milk  for 
the  hospital  itself  was  sterilised  in  the  hospital  kitchen,  the  supply  for 
the  various  residences  and  quarters  being  sent  to  their  own  kitchens 
and,  presumably,  sterilised  there.  In  this  letter  it  was  urged  that 
this  multiplication  of  sterilising  stations  added  greatly  to  the  chances 
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of  some  of  the  milk  escaping,  and  the  suggestion  was  put  forward  that 
the  sterilisation  should  be  carried  out  at  the  main  gate,  and  no  milk 
admitted  into  the  grounds  until  this  had  been  effected. 

This  was  approved  in  principle,  though  with  some  alterations  in 
detail,  and  was  later  carried  out,  but  from  May  21  to  June  1  any  such 
procedure  was  unnecessary  owing  to  a  strike  of  the  goatherds,  which 
rendered  obligatory  the  use  of  preserved  milks. 

As  a  further  guarantee  of  sterilisation  I  suggested  on  May  16  the 
routine  use  in  hospital  of  the  ortol  and  peroxide  of  hydrogen  test, 
which  had  been  mentioned  to  me  by  Dr.  Eyre,  and  on  the  return  of 
the  fleet  on  May  23  from  the  Pirseus  its  use  was  likewise  recommended 
in  all  ships  through  the  P.M.O.  of  the  flagship,  and  a  general 
memorandum  was  promulgated  to  that  effect  by  the  Commander-in- 
Chief. 

On  July  3  the  Deputy-Inspector-General  had  made  arrangements  for 
the  further  examination  of  the  goats  supplying  the  hospital,  and  for 
the  issue  of  identification  labels  for  them,  but  after  some  60  samples 
had  been  taken  the  goatherds  objected  to  anything  further  being  done 
and  returned  the  labels,  whereupon  the  supply  was  very  rightly 
discontinued,  and  preserved  milk  has  been  used  exclusively  ever 
since. 

Milk  in  the  Fleet. — During  the  absence  of  the  fleet  on  manoeuvres,  in 
June  and  July,  I  made  an  attempt  to  examine  into  the  sources  of 
milk  for  officers'  messes,  and  the  enquiry  was  started  with  two  large 
dairies  which  supply  the  greater  proportion  of  the  ships.  The  system 
upon  which  both  of  these  obtained  their  milk  was,  judging  from  the 
description  given,  of  the  most  unsatisfactory  nature.  For  the  regular 
supply  apparently  a  certain  small  number  of  goat  or  cow  owners  were 
called  upon,  but  for  any  extraordinary  occasion,  such  as  the  arrival  of 
the  fleet,  milk  was  often  obtained  from  quite  casual  sources.  One 
of  these  two  dairymen  entirely  failed  to  persuade  any  of  the  people 
who  siipplied  him  to  allow  even  samples  of  milk  to  be  obtained. 
After  much  trouble  and  one  ineffective  visit  consent  was  obtained 
in  the  case  of  one  owner  of  a  small  herd  at  Slieraa  who  helped  to 
supply  the  second  dairy.  Here,  however,  of  the  total  of  20  goats  half 
were  said  to  be  pregnant  or,  for  other  reasons,  not  yielding  milk,  an 
assertion  which  could  not  be  tested,  as  the  animals  were  located  in 
a  small  back  street,  and  so  intermingled  with  other  herds  that  it  was 
impossible  for  anyone  but  the  owner  to  distinguish  between  them. 
The  10  samples  obtained  were  examined  by  Zammit's  test,  and  one 
which  gave  a  good  reaction  was  plated  out  in  the  laboratory  and 
reported  to  have  yielded  Miavcoccus  inelitensis. 

Accordingly,  on  the  return  of  the  fleet  on  August  4,  I  sent  a  letter 
to  the  P.M.O.  of  the  flagship  for  submission  to  the  Commander  in- 
Chief,  detailing  the  result  of  these  investigations  and  the  exceedingly 
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unsatisfactory  conditions  under  which  milk  was  supplied  to  officers' 
messes,  and  also  giving  a  short  summary  of  the  facts  known  up  to  that 
time,  which  suggested  milk  as  the  vehicle  of  infection. 

The  following  alternative  suggestions  were  also  siibmitted  : — 

(1)  The  absolute  substitution  of  preserved  for  fresh  milk  in  the 
fleet. 

(2)  The  prohibition  of  the  use  in  the  fleet  of  milk  obtained  from 
owners  who  refused  to  brand  their  animals  in  an  unmistakable  manner, 
to  give  samples  of  milk  or  blood  at  any  time,  and  to  milk  them  only 
in  certain  places  and  certain  times  to  facilitate  inspection  by  a  special 
officer. 

(3)  The  provision  and  entire  control  of  a  special  milk  supply,  by  the 
naval  authorities. 

On  the  arrival  of  the  fleet  on  August  4  the  Commander-in-Chief 
repeated  the  order  that  all  milk  obtained  in  Malta  was  to  be  boiled. 
It  was  then  to  be  tested  by  the  ortol  test,  and  the  completion  of  this 
process  to  be  signalled  each  morning  to  the  flagship. 

Ice  Creams. — It  was  discovered  on  the  return  of  the  fleet  in  October, 
owing  to  a  question  being  asked  by  the  Commander  of  one  of  the 
ships  as  to  the  possibility  of  infection  through  ice  creams,  that  these 
were  in  some  cases  being  purveyed  on  board  by  hawkers.  The 
attention  of  the  P.M.O.  of  the  flagship  was  therefore  drawn  to  this, 
and  the  experiments  made  this  year  in  the  laboratory,  which  would 
suggest  that  these  must  be  regarded  as  under  suspicion,  were  referred 
to,  with  the  result  that  a  general  memorandum  was  issued  prohibiting 
their  sale  on  board  and  warning  officers  and  men  that  their  consump- 
tion was  attended  with  some  degree  of  risk. 

From  this  account  it  can  be  seen  that  in  the  Naval  Hospital  the  milk 
cannot  be  said  to  have  been  certainly  sterilised  before  April  9,  and 
that  the  Sick  Berth  Staff  and  residents  may  have  taken  small  quantities 
unsterilised  for  a  week  or  two  later.  With  regard  to  the  fleet  supply, 
the  ortol  test,  when  made  use  of  between  May  23  and  June  5,  showed 
that  in  two  ships  at  least  milk  has  not  been  boiled  as  supposed,  but 
ever  since  the  departure  of  the  fleet  from  Malta  on  June  5  it  is 
probable,  from  the  increased  attention  paid  to  it  and  the  use  of  this 
test,  that  there  have  been  very  few,  if  any,  occasions  on  which  it  has 
escaped  sterilisation. 
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II-— Incidence  of  Mediterranean  Fever  since  the  Foregoing 
Measures  were  Instituted. 


Incidence  in  tlie  Fleet. 

Table  XXIV. — Giving  the  Admissions  per  Month  since  January,  1902, 

excluding  Eelapses. 


Month. 

• 

1902. 

1903. 

1904. 

1905. 

1906. 

In 
Biglii. 

In 
Biglii. 

In 
Bighi. 

In 
Bighi. 

Others. 

In 
Bighi. 

Others. 

7 

18 

27 

17 

20 

4 

8 

20 

28 

7 

2 

21 

11 

26 

30 

24 

17 

16 

6 

27 

20 

28 

29 

22 

3 

47 

83 

4 

31 

7 

19 

5 

34 

45 

15 

46 

1 

8 

15 

July   

27 

12 

22 

30 

20 

4 

8 

22 

4 

12 

16 

9 

3 

4 

26 

25 

8 

4 

2 

2 

32 

18 

44 

12 

3 

1 

22 

29 

17 

24 

3 

1 

December   

16 

21 

17 

14 

2 

In  connection  with  this  table  it  must  be  first  of  all  noted  that 
the  fleet  has  this  year  been  very  considerably  reduced,  and  further, 
that  one  or  two  of  the  larger  ships  have  spent  some  time  in  England 
while  recommissioning,  and  have  returned  with  almost  new  crews. 

In  the  second  place,  most  ships  have  been  absent  from  Malta  for  an 
unusually  lengthy  period.  From  February  9  to  April  19,  May  4 
to  23,  June  5  to  August  4,  and  from  August  13  to  Septemlier  30, 
almost  the  entire  fleet  was  absent.  In  1905  the  majority  of  the  fleet 
made  a  short  cruise  early  in  the  year,  and  again  left  on  June  17, 
returning  about  August  26  and  remaining  till  September  6,  when 
another  cruise  was  made,  lasting  till  September  30. 

The  diminution  in  the  number  of  cases  therefore  to  some  extent 
supports  the  statement  made  by  Shaw  to  the  efi"ect  that  Malta  is  the 
headquarters  of  the  disease,  and  that  in  the  Navy  very  fe^v  cases  are 
contracted  elsewhere. 

Nevertheless  there  is  considerable  reason  for  supposing  that  these 
two  facts  by  no  means  explain  the  total  decrease. 

Incidence  among  Persons  Constantly  Resident  in  Malta. — If,  for  instance, 
the  figures  for  the  stationary  ships  and  hospital  on  the  one  hand  and 
the  dockyard  employees  and  the  naval  Maltese  admitted  to  Biglii  on 
the  other  arc  contrasted,  it  is  seen  that  the  former,  to  whom  the 
precautions  above  detailed  with  regard  to  milk  apply,  show  a  very 
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decided  reduction  in  the  number  of  cases  of  Mediterranean  Fever, 
whereas  the  latter,  among  whom  no  special  measures  have  been 
adopted,  show  no  diminution. 


Table  XXV.— Contrasting  the  Monthly  Occurrence  of  Cases  in  the 
Hospital  and  Stationary  Ships,  and  the  Dockyard  Employees 
and  Naval  Maltese  admitted  to  Bighi  for  1905  and  1906. 


Month. 

Hospital  and 
stationary  ships.* 

Dockyard 
employees. t 

Naval 
Maltese.f 

1905. 

1906. 

1905. 

1906. 

1905. 

1906. 

2 

2 



1 

5 

1 

1 

3 

5 

1 

1 

1 

5 

1 

8 

6 

1 

9 

1 

2 

1 

2 

3 

5 

n 

1 

1 

3 

2 

1 

1 

1 

1 

3 

n 

1 

2 

*  Milk  precautions  adopted  after  AprU,  1906. 
t  No  special  milk  precautions. 

%  Both  these  men  were  living  ashore  and  victualling  themselves.  In  the  last 
case  a  distinct  milk  history  was  obtained. 


Pointing  in  the  same  direction  is  the  fact  that  since  the  return  of 
the  fleet  on  September  30  to  January  13,  1907,  only  six  cases  have 
been  notified  from  Malta,  Gibraltar,  and  the  home  hospitals.  Of  two 
which  occurred  in  October,  one,  a  warrant  officer  of  the  "  Bulwark," 
was  originally  admitted  with  symptoms  of  pleurisy  and,  although  he 
gave  a  reaction  shortly  after,  was  regarded  as  a  doubtful  case.  The 
second,  a  domestic,  liA'^ed  ashore  and  gave  a  definite  milk  history.  A 
third  case,  occurring  in  November,  is  the  man  referred  to  in 
Table  XXV  as  having  been  victualling  himself  ashore  and  as  also 
giving  a  definite  milk  history,  and  the  fourth  case,  which  likewise 
developed  in  November,  was  an  officer  of  the  "  Surprise "  who  went 
straight  home  in  the  "  Maine."  The  date  of  onset  in  his  case  is 
given  from  Haslar  as  July  21.  Two  cases  have  been  notified  from 
the  home  hospitals,  one  being  a  man  belonging  to  the  "  Diana " 
whose  illness  commenced  in  October,  and  the  second  a  Ch,  S.  B. 
steward  from  Bighi  who  has  been  frequently  sick  with  "  rheumatism  " 
and  the  onset  in  whose  case  is  indefinite.  He  was  admitted  to  Haslar 
in  November. 
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A  third  fresh  case  was  also  notified  from  Haslar,  but  this  illness  is 
stated  to  have  commenced  in  March,  when  he  had  been  three  months 
under  treatment  for  bubo  in  Bighi.  With  the  exception  of  the  S.  B. 
steward  these  cases  are  included  in  Table  XXIV  under  the  month  of 
onset. 

It  will  be  seen  from  Table  XXV  that  the  dockyard  and  Maltese 
contrilnite  no  less  than  10  of  the  cases  since  June,  and  as  a  matter  of 
fact  the  persons  under  treatment  for  this  disease  in  Bighi  have  for  the 
few  months  preceding  November  been  drawn  almost  exclusively  from 
these  sections  of  the  Naval  population. 

When  contrasting  the  incidence  of  the  disease  this  year  as  compared 
with  1905,  it  must  be  remembered  that  the  figures  for  the  present 
year  include  cases  which  have  developed  while  at  home  or  on  passage 
there,  and  also  cases  not  sent  to  hospital,  whereas  in  1905,  except  in  a 
very  few  instances,  only  those  cases  returned  from  Malta  and 
Gibraltar  are  taken  into  account  and  practically  none  which  have  not 
been  sent  to  hospital.  Comparing  the  cases  only  which  have  occurred 
on  the  station,  a  total  is  given  of  174  from  June  to  December,  1905, 
as  opposed  to  47  for  the  same  period  in  1906. 

But  there  is  yet  another  way  in  which  the  cases  this  year  may  have 
been  over-estimated,  inasmuch  as  there  are  quite  a  number  included  in 
the  returns  in  which  there  is  justification  for  some  doubt  either  as  to 
the  diagnosis  or  as  to  whether  the  attack  was  really  the  first 
manifestation  of  the  disease.  This  applies  to  four  cases  occurring  in 
one  ship  at  the  end  of  June  and  one  in  another  ship  about  the  same 
time,  in  which  no  reaction  was  present  very  shortly  after  discharge 
following  a  very  brief  illness.  These  cases  are  further  referred  to  on 
p.  84.  Two  cases  in  June  were  diagnosed  on  clinical  grounds  alone, 
and  one  was  admitted  to  be  doubtful.  An  eighth  case  had  been 
constantly  on  the  list  at  intervals  for  months  with  rheumatism  or 
febrile  attacks.  A  ninth,  although  he  gave  a  reaction  in  his  ship  up  to 
1  in  20,  showed  no  trace  either  at  Gibraltar  or  Plymouth  hospital,  and 
was  returned  from  both  as  Fever,  S.  C.  Another  man  had  been 
notified  from  his  ship  as  giving  a  positive  reaction  during  a  short 
febrile  attack  in  July,  1905,  and  may  possibly,  therefore,  have  been  a 
relapse. 

Incidence  of  the  Disease  in  Bighi  Hospital. — Even  more  noteworthy 
than  all  this,  however,  is  the  alteration  that  has  taken  place  as  regards 
the  incidence  of  the  disease  in  the  Royal  Naval  Btospital  at  Bighi.  It 
has  been  shown  that  since  April  9  the  sterilisation  of  milk  may  be 
regarded  as  reliable.  Chart  5  and  Table  VIII  show  that,  of  the 
patients  suffering  from  other  illness  in  Bighi  during  the  first  quarter 
of  1906,  28  subsequently,  within  three  months  of  discharge,  developed 
Mediterranean  Fever,  but  that  this  has  not  occurred  in  a  single  person 
who  has  been  admitted  since.    As  a  matter  of  fact,  among  patients 
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resident  in  Bighi  and  subsequently  developing  the  disease,  no  one 
shows  a  later  date  of  discharge  than  April  16,  seven  days  after  the 
more  stringent  regulations  with  regard  to  sterilisation  came  into  force, 
and  in  that  particular  case  symptoms  developed  within  three  days. 
No  other  individual  suffering  from  an  attack  has  given  a  history  of 
previous  residence  subsequent  to  that  date,  and,  simultaneously,  there 
has  been  a  total  cessation  of  cases  definitely  contracted  while  still  in  hospital. 

This  contrasts  markedly  with  1905  and  the  first  quarter  of  1906. 
Yet  Table  VIII,  which  illustrates  this,  also  shows  that,  although  the 
number  of  cases  of  other  illness  was  comparatively  small,  there  were 
at  least  quite  as  many  long  residence  cases  admitted  in  the  second  as 
in  the  first  quarter  and,  given  corresponding  conditions,  a  number 
should  have  contracted  the  disease.  Nor  can  the  diminution  in  the 
amount  of  infective  material  be  put  forward  as  the  explanation,  since 
Chart  5  shows  that  in  April  and  May,  although  no  cases  were 
contracted,  there  were  quite  as  many  Mediterranean  Fever  cases  in 
residence  as  in  the  earlier  part  of  the  year. 

Although  no  definite  case  has  developed  in  Bighi  since  the  first 
quarter  of  this  year,  the  following  three  cases  are  quoted  because  they 
represent  the  nearest  approach  to  it  that  has  occurred^  and  also 
because  they  illustrate  the  fact  that,  as  stated  on  p.  246,  a  reaction  may 
be  present  in  Englishmen  who  have  never  shown  symptoms. 

R.P.,  stoker,  was  admitted  to  Bighi  on  September  5,  1906,  with 
gonorrhoea,  which  was  contracted  at  the  Marsa  on  September  1.  He 
showed  no  symptoms  suggesting  fever  until  the  28th,  22  days  after 
admission,  when  he  had  headache  and  temperature  lasting  for  two 
days.  On  blood  examination,  he  was  found  to  give  a  good  reaction  in 
a  dilution  of  1  in  10,  but  not  in  any  higher  dilution,  and  this  condition 
persisted  during  the  numerous  blood  examinations  made  before  he  was 
discharged,  but  without  any  recurrence  of  symptoms,  and  there  has 
been  no  sign  of  illness  up  to  the  end  of  the  year.  He  was  in  hospital 
during  1905  for  a  considerable  time.  Although  it  cannot  be  denied 
that  this  was  possibly  Mediterranean  Fever,  the  progress  of  the  case 
and  the  nature  of  the  reaction  is  decidedly  against  this  view  and  the 
medical  officers  of  the  hospital  did  not  regard  it  as  such.  Another 
man  admitted  about  the  same  time  with  typical  symptoms  of 
gonorrhceal  rheumatism  and  iritis,  whose  blood  was  sent  up  more  as 
a  matter  of  routine  than  anything  else,  was  found  to  present 
a  precisely  similar  reaction.  In  this  case  there  was  no  question  of 
contraction  in  hospital,  and  the  illness  was  also  in  all  probability  not 
Mediterranean  Fever.  An  officer  suffering  from  septic  poisoning 
showed  a  similar  reaction,  but  in  his  case  a  recent  attack  accounted  for 
it.  It  cannot  be  said  that  these  three  afford  any  evidence  for 
retracting  the  statement  made  above,  that  no  definite  case  has  been 
noticed  since  April. 
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Another  point  in  favour  of  the  view  that  the  measures  instituted 
this  year  have  had  an  effect  on  the  inciden(ife  of  the  disease  is  that 
while  the  Army  ratio  has  fallen,  no  marked  alteration  is  shown  up  to 
September  among  the  civil  population  for  whom  no  corresponding 
preventive  measures  have  been  taken. 

Condusmi. — The  reductions  would  therefore  seem  to  have  been 
greater  than  appears  at  first  sight  and  the  history,  especially  as 
regards  Bighi,  points  strongly  to  the  precautions  taken  in  connection 
with  milk  as  mainly  contributing  to  this,  while  the  evidence  derived 
from  a  comparison  of  the  ratios  in  the  Service  and  civil  populations 
argues  in  a  like  direction. 

SECTION'  C— PEKSONAL  INVESTIGATIONS. 

I. — The  Prevalence  of  Mediterranean  Fever  in  Separate 

Ships  During  1906. 

Battleships. — All  the  battleships  on  this  station  belong  to  the 
same  class  and  possess  several  characteristics  in  common.  Accommoda- 
tion for  the  men  is  not  particularly  good,  and  in  bad  weather  they 
have  to  sleep  in  the  lower  parts  of  the  ship  where  ventilation  is  very 
defective,  but  in  this  respect  none  of  this  class  are  as  badly  off  as 
cruisers  like  the  "  Leviathan,"  which  suffers  far  more  severely  from 
overcrowding.  The  men's  latrines  are  on  the  upper  deck,  but  the  sick 
bay  W.C.,  into  which  most  of  the  infective  excreta  are  emptied,  opens 
directly  out  of  the  sick  bay. 

Milk  Supply. — While  at  Malta,  fresh  milk  was  supplied  to  all  these 
ships  for  officers'  messes,  and  in  the  case  of  the  "  London," 
"  Implacable,"  "  Irresistible,"  and  "  Venerable  "  for  the  sick  bay  also. 
The  "  Bulwark  "  andj  "  Formidable  "  used  tinned  milk  in  the  sick  bay, 
while  the  other  two  ships,  the  "  Queen  "  and  "  Prince  of  Wales,"  left 
for  England  to  recom mission  early  in  the  year,  and  were  for  so  short 
a  time  on  the  station  that  they  are  not  taken  into  account.  There 
were  strict  instructions  with  regard  to  the  boiling  of  milk  in  all  cases, 
but  in  at  least  one  ship,  when  the  ortol  test  was  first  made  use  of 
in  May,  milk,  supposed  to  be  boiled,  both  for  gunroom  and  wardroom, 
was  shown  to  give  the  characteristic  reaction. 

fHsinfedion  in  Cases  of  Alediterranmn  Fever. — The  process  adopted 
varied  greatly  in  different  ships.  In  the  "  Irresistible,"  which 
contributed  more  cases  than  any  other  ship,  not  only  were  the  excreta 
-and  also  the  sheets  and  bedding  disinfected,  but  the  w.c  was 
fumigated,  while  in  the  "  Implacable,"  which  also  contributed 
a  considerable  number  of  cases,  no  very  special  precautions  were  taken 
in  this  direction.  In  the  "London"  everything  was  disinfected,  and 
in  the  "Bulwark  "  only  the  excreta  and  sheets,  etc.,  but  not  beds. 
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Hawkers  of  food  stuifs  were  only  cjllowed  in  one  of  these  ships  and 
in  that  case  it  was  confined  to  fruits  and  aerated  waters. 

H.M.S.  "  Bulwark."— ship  is  the  flagship  of  the  Commander-in- 
Chief  and  has  an  average  complement  of  about  829  men ;  she  was 
recommissioned  on  January  3,  1905,  and  most  of  her  crew  therefore 
have  been  from  one  to  two  years  on  the  station. 

Movements. — She  was  continuously  alongside  the  dockyard  wall  or  in 
dry  dock  in  Malta  from  October  31,  1905,  to  February  5,  1906,  and 
five  days  later  left  with  most  of  the  fleet  for  a  cruise  during  which 
she  touched  at  Gibraltar,  Genoa,  Aranci  Bay,  Naples,  and  Corfu,  and 
returned  to  Malta  on  April  19.  From  May  2  to  5  she  went  to  Platea 
and  left  that  place  for  Phalerum  Bay  on  the  latter  date  owing  to  the 
Turkish  frontier  dispute,  returning  again  to  Malta  on  May  25  and 
remaining  until  June  5,  when  she  again  left  with  the  rest  of  the  Fleet 
for  the  grand  manoeuvres,  her  headquarters  then  being  at  Gibraltar. 
Another  short  stay  was  made  at  Malta  from  August  4  to  13  and 
a  cruise  up  the  Adriatic  and  to  Argostoli  followed,  a  final  return  to 
Malta  for  the  winter  being  made  on  September  30. 

Incidence  of  Cases. — Three  first  attacks  and  also  three  relapse  cases 
occurred  in  January,  one  in  March,  three  in  May,  one  in  June,  one  in 
July,  and  two  in  October.  The  principal  point  of  interest  about  them 
consisted  in  the  grouping  that  was  exhibited.  One  patient,  who 
became  ill  on  January  19,  belonged  to  No.  43  Mess,  a  second  three 
days  later  came  from  No.  47,  two  tables  further  along  on  the  same 
side  of  the  ship,  but  the  first  of  these  was  in  Bighi,  from  November  13 
to  December  8,  with  gonorrhoea,  and  probably  contracted  the  disease 
there.  Another,  on  March  19,  belonged  to  No.  45,  situated  between 
these  two,  and  this  man  had  been  in  hospital  from  February  1  to  9 
with  what  was  diagnosed  as  influenza,  but  may  have  been  the  initial 
manifestation  of  Mediterranean  Fever,  as  he  had  given  a  doubtful 
reaction  in  1  in  10  dilution  while  there.  A  second  man  from  Mess  45 
went  sick  on  May  8 ;  he  also  had  been  in  hospital  from  January  24  to 
February  9,  but  in  this  case  with  ulcer  of  the  foot,  and  had  very  likely 
contracted  the  disease  there.  On  June  2  yet  a  third  man  from 
Mess  45  became  ill.  One  curious  feature  about  these  cases  was  that 
two  showed  unusual  symptoms  in  the  shape  of  purpuric  eruption  and 
swelling  of  the  ankles.  None  of  them  had  been  ashore  more  than 
once  or  twice  in  Malta  recently,  but  up  to  February  5  the  ship  had 
of  course  been  alongside  the  dockyard.  The  marked  grouping  is 
certainly  suggestive  at  first  sight  of  contact  or  mosquito-borne 
infection,  but,  with  regard  to  the  latter,  the  sleeping  billets  of  these 
five  men  were  widely  separated,  and  in  two  cases  at  least  there  Avere 
decided  possil)ilities  of  infection  while  in  hospital.  With  one 
exception  the  three  relapse  cases  mentioned  were  far  removed  from 
these  messes,  and  this  exception  was  in  a  moss  on  the  opposite  side  of 
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the  ship.  All  the  affected  me^es  were  close  alongside  the  seamen's 
galley,  but  the  officers'  galley  where  the  fresh  milk  would  be  taken  was 
further  aft  in  the  next  compartment. 

It  is  likewise  interesting  to  note  that  from  the  end  of  May,  when  the 
ortol  test  was  adopted,  up  to  December  7,  only  four  cases  occurred. 
Three  were  living  ashore,  one  an  officer,  two  domestics,  and  the  fourth 
(also  an  officer)  appears  to  have  been  a  somewhat  doubtful  case. 

The  apparent  dependence  on  stay  in  Malta  is  also  to  be  noted,  no 
case  having  occurred  after  July  17  until  return  in  October. 

H.M.S.  "  London." — This  ship  has  an  average  complement  of  about 
740,  and  as  she  was  commissioned  on  April  6,  1905,  the  majority  of  her 
crew  are  also  in  their  second  year  on  the  station. 

Movements. — On  January  4  she  left  Malta  for  a  cruise  to  Genoa, 
Civita  Vecchia,  and  Naples,  arriving  at  Malta  again  on  January  31,  and 
next  day  going  alongside  the  dockyard,  where,  or  in  dock,  she  remained 
until  April  24,  when  she  moved  out  to  moorings  in  Grand  Harbour. 
From  May  5  to  23  she  accompanied  the  fleet  to  Phalerum  Bay,  and 
from  June  5  to  July  28  to  Lagos  for  manoeuvres.  On  the  latter  date 
she  again  returned  to  Malta  and  remained  till  August  6,  when  she  left 
for  the  Adriatic  cruise,  finally  returning  on  September  30.  This  ship 
was,  therefore,  during  the  earlier  part  of  the  year,  longer  exposed  than 
the  majority  of  the  others  to  the  possibility  of  infection  at  Malta. 

Incidence  of  Cases. — The  first  case  of  the  year  fell  ill  on  January  24 ; 
he  had  recently  been  in  hospital  from  October  14  to  December  1  with 
sore  throat  and  rheumatism.  The  second  case  followed  on  February  4, 
three  days  after  going  alongside  the  dockyard.  Nine  days  later  a  third 
man  first  felt  ill,  and  on  February  17  a  fourth.  The  next  case  began 
exactly  a  week  later,  on  February  24,  and  the  next,  a  marine  gunner, 
on  March  13.  Both  these  latter  were  discharged  cured  at  the  beginning 
of  April  and  rejoined  the  ship.  The  next  case  that  occurred  had  been 
in  hospital  from  January  1  to  February  9,  and  was  put  on  the  list  on 
March  31.  On  April  24  another  marine  gunner  began  to  feel  ill;  he 
had  been  messing  with  the  man  already  mentioned  as  haAnng  been 
discharged  cured  from  hospital  since  April  6.  A  Maltese  stoker  who 
lived  ashore  at  Cospicua  began  to  ail  about  May  12,  and  the  next  case, 
an  ordinary  seaman  who  had  been  in  hospital  for  two  months  until 
April  7  with  psoriasis,  commenced  to  feel  ill  on  May  14.  Since  that 
time  there  have  only  been  two  rather  doubtful  cases  and  one  attack  in 
a  Maltese  domestic. 

The  two  doubtful  cases  were  the  captain's  steward — who  was  sick  on 
board  from  July  18  to  28,  and  gave  a  reiiction  with  a  dead  culture,  but 
in  whom  no  trace  of  a  reaction  could  be  obtained  when  his  serum  was 
examined  on  August  1  in  the  Commission  Laboratory — and  a  midship- 
man, who  was  sent  on  June  23  to  Gibraltar  Hospital  for  appendicitis, 
and  Avas  invalided  as  Mediterranean  Fever,  but  the  diagnosis  was  made 
on  clinical  grounds,  no  reaction  having  been  obtained. 
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The  Maltese  domestic  became  ill  a  few  days  after  the  ship  left  Malta 
in  August. 

Of  the  13  possible  cases,  therefore,  three  had  recently  been  in' 
hospital  and  two  were  Maltese,  while  of  the  others  two  were  doubtful. 
Six  occurred  in  close  relation  to  the  period  during  which  the  ship  was 
in  dock  or  alongside,  of  whom  only  one  had  been  in  hospital.  Two  of 
the  others,  however,  were  marines,  and  it  is  to  be  noted  that  the 
marines  of  this  ship  were  at  Ghain  TufFe  Eifle  Range  from  February 
12  to  27  and  March  3  to  12,  and  that  one  of  the  two  attacked  had 
been  sleeping  there  up  to  March  10.  Tour  of  the  13  patients  attacked 
were  marines,  but  these  cases  were  widely  separated  in  point  of  time, 
and  with  the  one  exception  already  noted  there  was  no  attempt  at 
grouping. 

Possible  Sources  of  Infection. — The  blood  of  28  of  the  permanent 
Maltese  was  kindly  sent  by  Fleet-Surgeon  Hadden  to  the  laboratory,, 
and  one  was  found  to  react  up  to  1  in  50.  A  man  who  was  the 
manager  of  the  canteen  began  to  ail  about  April  1,  and  eventually  died! 
at  his  home  ashore  of  what  was  returned  as  Mediterranean  Fever  ;  he' 
may  have  been  ill  for  some  time  on  board.  The  blood  of  both  the  men 
who  were  discharged  cured  from  hospital  was  also  examined,  but 
neither  gave  a  reaction. 

H.M.S.  "  Implacable." — This  ship  has  a  complement  of  742  men  and 
arrived  on  the  station  on  September  17,  1904,  after  recommissioning, 
and  since  that  time  has  had  over  20  cases  of  Mediterranean  Fever,  so 
that  she  has  been  one  of  the  ships  more  severely  attacked. 

Movements. — She  arrived  at  Malta  from  Corfu  on  January  5,  1906, 
and  remained  at  moorings  in  Grand  Harbour  until  February  10,  with 
the  exception  of  14  days  in  dock,  from  January  25  onwards,  when  she 
left  for  the  Lagos  cruise.  She  returned  to  Malta,  however,  on  March  13 
to  have  her  fire  control  fitted,  and  was  in  dock  and  alongside  for  that 
purpose  for  24  days.    On  April  6  she  left  for  Corfu,  returning  on  the 
19th,  and  during  this  trip  took  away  the  six  dockyardsmen  who  were' 
at  work  on  fire  control.    She  only  remained  four  days  on  this  occasion- 
and  then  went  to  Platea  until  May  5,  when  she  accompanied  the  fleet 
to  Phalerum  Bay.    On  her  return  she  spent  five  days  at  Marsa  Sirocco,. 
and  finally  reached  Grand  Harbour  on  May  30,    On  June  5  she  again 
sailed  for  the  manoeuvres,  and  while  absent  on  this  occasion  proceeded 
to  England  to  recommission,  and  since  that  time  has  contributed  no 
cases  of  Mediterranean  Fever,  so  that  all  remarks  deal  with  the  old 
commission. 

Incidence  of  Cases. — Four  cases  were  admitted  from  this  ship  on' 
January  1,  of  whom  one  had  just  previously  been  in  hospital  with, 
rheumatism,  and  one  was  a  Maltese  domestic.  The  onset  in  all  was 
about  the  middle  of  December.  A  fifth  case  became  ill  on  January  14,. 
and  another  on  February  20,  but  this  latter  patient  had  been  discharged 
(2089)  g 
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from  hospital  on  December  13,  after  enteric,  and  had  probably  con- 
tracted the  disease  there.  He  was  an  engine-room  artificer.  While 
the  ship  was  at  Malta,  after  March  13,  two  men,  one  the  sick  berth 
steward,  suffered  from  attacks,  the  diagnosis  being  later  verified  by 
blood  examination  in  the  Commission  Laboratory.  The  sick  berth 
steward  did  not  go  on  the  sick  list.  Both  had  quite  recently  been  in 
hospital.  On  the  return  of  the  ship  from  Corfu  on  April  19,  five  more 
cases  were  sent  to  hospital,  but  one  of  these  was  a  relapse  in  a  man 
who  had  rejoined  the  ship  on  March  13.  Three  of  the  remaining  four 
had  been  recently  in  hospital,  and  probably  contracted  the  disease 
there,  the  dates  of  onset  being  March  24  and  April  3  and  16  respec- 
tively. The  fourth  case  was  an  artificer  belonging  to  the  same  mess 
as  the  first  one,  and  the  date  of  onset  in  his  case  was  also  April  16. 
Two  gun-room  artificers  next  became  ill  on  April  23  and  25  respec- 
tively ;  the  second  had,  five  months  previously,  been  in  hospital  with  an 
ulcer. 

Of  the  14  cases  in  this  ship,  therefore,  seven  had  been  in  hospital 
within  three  months  of  other  illness,  two  were  ofiicers,  and  one  a 
Maltese.  Two  belonged  to  the  gun-room  and  two  to  Mess  55,  one 
each  to  Messes  57,  59,  and  61.    The  others  were  widely  scattered. 

Possible  Sources  of  Infection. — The  relapse  case  was  on  board  from 
March  13  to  April  19,  and  after  his  second  admission  on  that  date  his 
urine  was  plated  out  on  more  than  one  occasion  both  at  Bighi  and  in 
the  Commission  Laboratory,  but  without  recovering  the  Micrococcus. 
Two  other  men  were  suffering  from  the  disease  on  board,  one  becoming 
ill  on  March  13,  the  other  on  March  17,  and  one  of  these  was  not  on 
the  list.    Six  dockyardsmen  were  on  board,  living  in  a  casemate,  from 
April  6  to  19,  and  had  been  working  on  board  since  March  13.  The 
blood  of  five  of  these  was  obtained,  and  one  gave  a  reaction  in  both 
1-per-cent.  and  2-per-cent.  dilution,  but  not  a  very  marked  one,  and  one 
other  in  only  1-per-cent.  dilution.     Eight  dockyardsmen,  including 
three  of  the  preceding,  were  working  on  board  from  April  21  to 
May  29,  but  none  of  these  gave  a  positive  reaction.    Of  11  who  were 
left  in  the  ship  on  June  5,  all  but  two  had  been  included  in  the  previous 
parties,  the  man  who  gave  the  reaction  in  both  dilutions  being  one  of 
them.    Neither  of  the  two  fresh  men  reacted.    Twenty-eight  of  the 
permanent  ]\Ialtese  in  this  ship  were  also  examined  and  one  only  was 
found  to  give  a  reaction,  this  being  the  domestic  who  was  admitted  to 
hospital  for  Mediterranean  Fever  on  January  1. 

It  is  evident,  therefore,  that  in  this  ship  there  were  an  unusually 
large  number  of  possible  sources  of  infection,  while  a  certain  degree  of 
grouping  was  noted,  but  the  fact  that  so  large  a  proportion  of  those  who 
were  not  officers  or  Maltese  had  recently  been  in  hospital  rather  discoimts 
the  value  of  this  as  an  evidence  of  contact  infection.  The  case  which 
pointed  most  strongly  in  this  direction  was  the  second  artificer,  who 
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had  been  working  with  the  party  of  dockyardsmen,  two  of  whom 
reacted. 

H.M.S.  "  Irresistible." — This  ship,  which  also  has  an  average  comple- 
ment of  about  740  men  and  was  in  her  second  year  on  the  station, 
suffered  during  1905,  as  already  detailed  at  p.  66,  more  severely  than 
any  other  battleship,  principally  during  a  long  stay  in  dock. 

Movements. — From  January  1  to  27,  1906,  she  was  cruising  between 
Patras,  Platea,  and  Corfu,  and  on  the  latter  date  arrived  at  Malta, 
where  she  remained  moored  in  Grand  Harbour  until  February  10. 
She  accompanied  the  rest  of  the  fleet  for  manoeuvres  at  Lagos,  and 
later  went  with  the  flagship  to  Genoa,  Aranci  Bay,  Naples,  and  Corfu, 
returning  to  Malta  on  April  19,  and  remaining  in  Grand  Harbour  till 
April  30,  when  she  left  to  carry  out  firing,  and  went  on  with  the  others 
to  Phalerum  Bay.  She  returned  on  May  22,  but  left  at  once  for 
Marsa  Sirocco  for  two  days,  and  on  coming  back  to  Grand  Harbour 
went  into  dock  from  May  28  to  June  1.  Like  the  other  ships,  she  left 
■again  on  June  5,  but  returned  on  July  29  and  once  more  went  into 
dock  for  a  further  period  of  six  days,  leaving  on  August  6  for  the 
same  cruise  as  the  flagship.  It  will  be  seen,  therefore,  that  her  men 
have  had  comparatively  few  opportunities  of  leave  in  Malta  since 
February. 

Incidence  of  Cases. — Two  patients,  a  warrant  officer  and  a  stoker, 
became  ill  on  February  20,  10  days  after  leaving  Malta,  and  a  marine 
gunner  the  next  day.  All  three  had  been  quite  recently  in  hospital, 
and  probably  contracted  the  disease  there.  Three  more  were  sent  to 
hospital  on  her  return  to  Malta  on  April  19,  one  of  these  being 
a  relapse  case,  and  the  other  two  having  become  ill  on  April  1  and  16 
respectively.  Both  had  been  in  hospital,  one  until  the  ship  left  Malta, 
while  the  other  had  not  been  discharged  till  February  19,  and  had 
waited  some  time  in  the  "  Egmont."  In  the  first  case,  therefore,  the 
onset  occurred  some  40  days  after  departure  from  Malta.  The  next 
case,  an  ofl&cer  who  had  been  in  hospital  for  operation  on  the  knee 
joint,  first  felt  ill  on  April  12,  a  month  after  discharge;  he  had  been 
living  ashore  during  the  interval. 

Up  to  this  time,  therefore,  every  case,  without  exception,  had  recently 
been  in  Bighi  suffering  from  other  illness,  but  after  this,  although  this 
ship  was  the  only  one  which  returned  any  considerable  number  of 
cases  subsequent  to  the  departure  of  the  fleet  on  June  5,  only  one 
of  these  had  previously  been  in  hospital,  and  he  before  April.  A 
marked  grouping  was,  however,  met  with  in  this  second  series  of  cases. 
The  first  of  these,  a  chief  petty  officer,  began  to  feel  ill  on  June  2,  but 
was  not  placed  on  the  list  till  after  she  left  for  the  cruise.  A  second 
man,  belonging  to  Mess  26,  which  was  separated  from  the  chief  petty 
officers'  mess  by  a  water-tight  compartment,  communicating  by  a  door, 
first  began  to  ail  about  June  6.  An  able  seaman,  living  on  a  difl'erent 
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deck,  was  the  next  to  feel  ill,  the  onset  in  his  case  being  about 
June  23,  and  he  gave  a  history  of  hospital  residence  from  February  3^ 
to  March  21.  A  fourth  man,  belonging  also  to  Mess  26,  first  had 
symptoms  on  June  26,  and  next  day  a  chief  petty  officer  with  his  mess 
in  quite  a  different  part  of  the  ship  also  began  to  ail.  The  day  after 
this  a  chief  stoker,  who  had  up  to  June  21  also  belonged  to  Mess  26, 
was  put  on  the  list,  but  this  man  said  he  had  been  feeling  off  colour 
for  months.  The  last  man  belonged  to  a  different  mess  altogether,  and 
his  symptoms  began  on  July  14,  or  rather  more  than  a  month  after 
leaving  Malta. 

Since  that  time  only  one  case  has  occurred,  the  sick  berth  attendant, 
who  first  complained  on  August  8,  two  days  after  leaving  Malta 
on  the  next  occasion.  This  man  was  on  the  staff  at  Bighi  untif 
May  4. 

Mess  26  and  the  chief  petty  officers'  mess  next  to  it  were  closely 
adjacent  to  the  sick  bay,  so  that  of  the  eight  cases  occurring  after 
June  5  no  less  than  five  came  from  one  very  limited  portion  of  the- 
ship.  Propinquity  to  the  sick  bay  offers,  therefore,  a  possible  source 
of  infection,  but  the  man  who  first  felt  ill  did  not  go  on  the  sick  list 
as  soon  as  the  second,  so  that  two  out  of  the  five  occurred  before  there 
was  any  known  source  of  infection  there. 

It  is  also  a  curious  fact  that  four  out  of  these  eight  cases  were  only 
ill  about  three  weeks,  and  that  when  their  blood  was  examined  in  the 
Commission  Laboratory  on  August  1,  very  shortly  after  their  discharge 
from  the  sick  list,  not  one  of  them  gave  the  faintest  trace  of  a  reaction. 
Surgeon  Macleod,  who  was  kind  enough  to  give  information  on  the 
subject,  states  that  the  symptoms  were  in  all  cases  quite  characteristic, 
that  the  reaction  was  undoubted  in  each  case,  and  was  repeated  more 
than  once,  and  that  a  control  showed  no  reaction.  The  culture  was, 
however,  an  old  one,  and  as  none  of  the  patients  have  since  shown  any 
sign  of  recurrence  of  symptoms,  some  small  amount  of  doubt  as  to  the 
nature  of  the  illness  may  perhaps  be  permitted.  Anything  suggesting 
criticism  of  the  results  obtained  by  competent  observers  who  have, 
moreover,  had  the  advantage  of  studying  the  actual  symptoms  is  to  be 
avoided,  but  as  the  culture  used  was  an  old  one  it  may  at  least 
be  regarded  as  rather  a  curious  coincidence  that  no  less  than  four  cases 
occurring  at  the  same  time  should  be  of  such  short  duration,  have  no 
sequelae,  and  within  a  month  fail  to  give  a  trace  of  agglutination  even 
in  low  dilutions.  At  the  same  time  the  fact  that  the  remaining  cases, 
which  were  more  severe  and  necessitated  invaliding,  have  all  been 
confirmed  by  examinations  made  at  the  home  hospitals  must  be 
regarded  as  evidence  in  favour  of  the  four  specified  above  being  cases 
of  the  disease. 

There  was  another  possible  source  of  infection  in  this  group  of  cases, 
inasmuch  as  several  dockyardsmen  who  were  in  the  ship  during  this 
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Iparticular  cruise  fitting  fire  control  were  accommodated  in  the  case- 
mates just  alongside  these  messes.  Accordingly,  on  the  return  of  the 
fleet,  the  blood  of  six  out  of  the  total  of  seven  of  these  men  was 
obtained  and  tested,  but  no  reactions  were  obtained.  The  blood 
of  28  of  the  permanent  Maltese  on  board  was  also  obtained  and  tested, 
and  one  was  found  to  react.  Of  the  five  men  composing  the  group, 
two  slept  in  their  messes,  and  the  sick  berth  attendant  in  the  sick 
bay,  the  rest  elsewhere.  Once  again,  therefore,  the  evidence,  on  the 
whole,  points  to  some  cause  operating  in  the  daytime  rather  than  at 
night. 

H.M.S.  "  Venerable." — This,  the  flagship  of  the  second  in  command, 
has  been  on  the  station  since  September,  1905,  and  her  average  coni- 
jplement  is  about  770. 

Movements. — She  was  at  Naples  on  January  1,  1906,  whence  she 
proceeded  via  Port  Augusta  to  Malta,  arriving  on  January  9,  and 
remaining  at  moorings  in  Grand  Harbour  till  February  10.  On  that 
date  she  left  for  manoeuvres  at  Lagos,  but  did  not  return  with  the  rest 
of  the  fleet,  as  she  proceeded  on  March  8  tO'  Chatham  to  receive  a  new 
admiral.  She  left  England  on  March  30  and  arrived  at  Malta,  after 
•calling  at  Gibraltar,  on  April  7.  Three  days  later  she  went  into 
No.  4  Dock,  and  remained  there  or  alongside  the  wall  till  June  5, 
when  she  left  for  manoeuvres.  Her  later  movements  correspond  with 
those  of  the  "  Bulwark." 

Incidence  of  Gases. — Very  few  cases  are  recorded  this  year.  One 
man  developed  the  disease  while  resident  in  hospital  on  January  7. 
A  midshipman  was  sent  to  hospital  on  January  19  for  what  was  at  the 
time  diagnosed  influenza,  but  as  he  showed  a  doubtful  reaction  and 
later  developed  Mediterranean  Fever  it  is  probable  that  this  illness 
was  the  first  manifestation  of  that  disease.  An  E.  R.  artificer  who 
was  sent  to  hospital  on  April  10  for  removal  of  tonsils  developed 
suspicious  symptoms  nine  days  later,  and  once  reacted  in  a  dilution  of 
1  in  50,  but  this  was  the  only  positive  result  in  numerous  examina- 
tions, nor  could  the  organism  be  recovered  from  his  blood  or  urine. 
This  case  has  not  been  included  in  the  returns.  A  fourth  man,  an 
ordinary  seaman,  developed  the  disease  on  April  18  ;  he  had  been  in 
hospital  till  March  27,  and  just  before  discharge  showed  suspicious 
symptoms,  but  gave  no  reaction.  The  disease  was  probably  con- 
tracted there.  Since  then  the  only  case  that  has  occurred  was 
another  ordinary  seaman  who  first  felt  ill  on  June  29,  24  days  after 
leaving  Malta.    Very  little  information  is  available  about  this  case. 

E.M.S.  "  Fa)-midable." — This  ship  provided  no  case  throughout  the 
year.  She  belongs  to  the  same  class  as  the  others  and  recommissioned 
on  October  1,  1904,  her  complement  averaging  about  740  men. 
Since  commissioning  she  has  only  had  about  seven  cases,  although  in 
1905  she  was  in  dock  or  alongside  for  a  period  of  124  days.    Her  last 
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case  occurred  in  December,  1905,  and  she  remained  on  the  station  till 
August  13,  1906.  It  is  interesting  to  note  that  her  medical  officer  is 
inclined  to  ascribe  this  immunity  to  the  practice  of  rarely  sending 
a  case  to  hospital  except  for  invaliding.  He  further  stated  that  tinned 
milk  only  has  been  used  in  the  sick  bay,  and  that  mosquitoes  were 
rarely  seen. 

H.M.S.  "  Queen." — This  battleship  went  home  to  recommission  in 
April,  and  since  her  return  has  not  provided  a  single  definite  case,, 
although  one  officer  sent  to  Gibraltar  Hospital  was  so  diagnosed,  but 
only  on  clinical  grounds.  Before  her  return  to  England  four  cases  had 
occurred,  of  whom  two  had  previouslj^^  been  in  hospital. 

H.M.S.  "  Prince  of  Wales.'" — This  ship  also  left  the  station  in  May 
to  recommission,  and  remained  there  till  well  on  in  the  year.  She 
has  not  provided  any  cases  since  her  return,  but  before  going  had  had 
two,  one  of  whom  had  been  recently  in  hospital,  while  the  other  was 
contracted  while  resident  there. 

Cruisers. — There  are  four  first  class  and  three  second  class  cruisers 
on  the  station,  all  the  latter  being  sister  ships.  The  first  class  cruisers 
are  all  recently  built  and  well  up-to-date  in  equipment,  but  the 
"  Leviathan,"  which  is  much  the  largest  of  the  four,  carries  more  men 
than  any  ship  on  the  station  and  suffers  much  more  from  over- 
crowding and  defective  ventilation.  Ships  of  this  class  nearly  always 
have  a  heavy  sick  list,  while  wounds  are  apt  to  become  septic,  and 
there  is  much  sore  throat. 

The  accommodation  in  the  "  Lancaster,"  "  Suffolk,"  and  "  Carnarvon," 
is  much  superior,  and  the  latter,  Avhich  is  larger  than  the  other  two,  is 
fitted  with  a  bakery  and  the  most  up-to-date  arrangements  for 
cooking.  The  three  second  class  ships  are  also  very  comfortable,  and 
the  accommodation  is  on  the  whole  good,  and  ventilation,  o\Aang  to 
their  smaller  size,  is  more  satisfactory.  They  are  employed  on  the 
outlying  parts  of  the  station  and  are  comparatively  rarely  at  Malta. 
The  latrines  in  all  these  ships  are  on  the  upper  deck,  and  in  all  there 
is  a  w.C.  opening  directly  out  of  the  sick  bay,  into  which  most  of  the 
excreta  from  the  sick  are  discharged. 

Milk  Supply- — Fresh  milk  has  been  used  for  officers  in  all  these  ships 
except  the  "  Suftblk,"  the  ward  room  officers  of  which  ship,  I  believe, 
voluntarily  gave  up  the  use  of  it  shortly  after  arrival  in  April.  It  has 
also  been  made  use  of  in  the  sick  bay  in  all  but  the  "  Suffolk "  and 
"Venus."  In  one  of  these  ships  at  the  end  of  May  it  was  found 
unboiled,  despite  orders  to  the  contrar3^ 

Disinfection. — There  have  been  no  cases  in  the  "  Suffolk "  and 
'*  Lancaster  "  since  recommissioning,  and  no  information  is  therefore 
available  on  tliis  point.  In  the  "  Venus  "  during  her  last  commission, 
besides  the  ordinary  measures  relating  to  excreta,  clothing,  etc.,  after 
the  occurrence  of  a  case  of  Mediterranean  Fever,  the  fixtures  in  tlie 
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sick  bay  were  removed,  the  place  scrubbed  with  perchloride  of 
mercury  lotion  and  then  repainted.  In  the  "  Carnarvon,"  "  Diana," 
and  "  Minerva,"  excreta,  clothing,  and  bedding  were  disinfected,  but 
in  the  "  Leviathan  "  only  the  excreta. 

Hawkers  of  food  stuflFs  were  only  permitted  in  the  "  Leviathan," 
which  has  contributed  practically  no  cases. 

H.M.S.  "  Leviathan." — This,  the  flagship  of  the  cruiser  squadron,  has; 
an  average  complement  of  908,  and  has  been  on  the  station  since 
December  12,  1905. 

Movements. — She  was  in  Malta  until  February  10,  being  alongside 
the  dockyard  until  January  22.  She  accompanied  the  fleet  oni' 
February  10  and  returned  to  Malta  again,  on  April  20,  tUl  April  30. 
On  May  5  she  merely  returned  in  order  to  proceed  to  Phalerum  Bay. 
On  her  way  back  from  the  latter  place  she  called  at  Port  Said  and 
Alexandria,  and  only  arrived  in  Malta  on  May  28,  leaving  again  on 
June  4.  She  was  one  of  the  four  ships  that  came  in  again  on 
July  28,  and  she  sailed  for  the  Adriatic  cruise  on  August  3,  not 
returning  again  till  September  30. 

Incidence  of  Cases. — With  the  exception  of  one  Maltese  domestic 
who  had  a  relapse  on  December  18,  1905,  the  only  cases  have  been 
two  which  occurred  in  March  in  men  who  had  been  in  hospital  and 
were  waiting  in  the  "Egmont,"  one  stoker  who  first  felt  ill  on 
April  24,  and  a  ward-room  ofiicer  who  noticed  his  first  symptoms 
on  June  19.  There  was  no  possibility  of  connection  between  any  of 
these. 

H.M.S.  "  Carnarvon." — This  ship  has  a  complement  of  636  and  has 
been  on  the  station  since  June,  1905.  She  was  in  Sliema  harbour  in 
dockyard  hands  until  February  10,  and  then  proceeded  on  the  Lagos 
cruise  and  afterwards  by  herself  to  Marseilles  and  Greece,  not 
returning  to  Malta  till  May  3,  and  then  only  stopping  two  days  before 
leaving  for  Phalerum  Bay.  She  came  back  again  on  May  25  and 
went  into  dock  from  June  1  to  June  5,  leaving  on  that  date  for 
manoeuvres.  She  also  returned  on  July  28  and  remained  till 
August  4,  her  subsequent  movements  corresponding  with  those  of  the 
"Leviathan."  This  ship  was,  therefore,. almost  altogether  absent  from 
Malta  between  February  10  and  October  1. 

Incidence  of  Cases. — Three  cases  occurred  in  February,  one  on  the 
10th  and  two  on  the  20th;  all  had  recently  been  in  hospital.  A 
relapse  case  occurred  in  one  of  her  Maltese  on  February  25,  and  on 
March  15  a  stoker  who  had  been  discharged  from  hospital  on 
February  9,  after  an  attack  of  gonorrhea,  also  first  felt  ill.  These 
were  all  the  cases  that  occurred  during  her  first  absence  from  Malta, 
but  after  the  short  stay  she  made  in  June,  one  case  felt  ill  on  the  21st, 
16  days  after  leaving,  and  a  second  on  July  11,  or  a  little  over  a 
month.   A  thii  d  case  was  put  on  the  list  on  July  15  with  rheumatism, 
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but  was  found  to  have  Mediterranean  Fever  after  admission  to  Bighi 
on  July  30.  This  man  had  been  there  previously  from  November  3  to 
January  31  with  enteric,  and  since  discharge  had  already  been  on  the 
list  three  times  for  periods  of  a  few  days  with  febrile  attacks  and 
rheumatism.  The  chances  are  therefore  in  favour  of  this  attack 
having  been  originally  contracted  in  hospital  and  of  its  having  existed 
since  March,  at  which  time  he  had  his  first  bout  of  sickness.  One 
more  case  occurred  in  this  ship  on  August  8,  four  days  after  leaving 
Malta,  the  patient  being  a  gun-room  officer.  The  attack  was  not 
a  severe  one.  Of  the  total  of  eight,  therefore,  five  were  probably 
contracted  in  hospital  and  one  was  an  officer.  The  sleeping  and 
messing  billets  of  the  last  cases  were  in  entirely  different  parts  of  the 
ship  and  there  was  no  reason  to  suspect  any  relation  between  them. 

H.M.S.  Lancaster"  and  ''Suffolk." — Both  these  ships  have  comple- 
ments of  about  680  men,  both  recommissioned  at  about  the  end  of 
March,  and  neither  has  contributed  a  single  case  since  arrival  on  the 
station.  They  were  practically  always  with  the  fleet,  and  haA^e 
therefore  been  in  Malta  on  three  occasions  for  10  days  or  so  previous  to 
October. 

H.M.S.  "  Venus." — This  ship  has  a  complement  of  about  419,  and 
has  been  in  commission  since  February  7,  1903.  She  left  the  station 
early  in  May  to  pay  off,  and  did  not  return  till  August  4.  She  has 
been  largely  employed  in  Cretan  waters.  She  was  in  Malta  from 
January  1  to  31,  and  up  to  the  24th  was  in  dock.  She  then  left  for 
Crete  and  remained  there  till  May  1,  when  she  returned  to  Malta  and 
.a  week  later  sailed  for  England  to  recommission.  She  came  back  to 
Malta  on  August  2  and  remained  till  the  19th,  when  she  proceeded  to 
Port  Said  and  was  there  until  November. 

Incidence  of  Cases. — No  case  had  occurred  in  this  ship  from  July, 
1905,  until  after  she  had  been  in  dock.  Then  a  Marine  private  went 
■on  the  list  for  three  days  on  January  21  and  again  on  March  27  for 
51  days  ;  a  second  Marine  was  put  on  the  list  on  Januar}'^  29  and  was 
59  days  under  treatment.  A  third  Marine  first  complained  on 
February  12,  and  a  fourth  on  April  6,  and  finally  an  able  seamaxi  was 
admitted  to  Haslar  on  May  1.7.  At  first  sight,  therefore,  this  would 
appear  to  give  an  excellent  illustration  of  the  effects  of  docking,  but 
a  more  detailed  examination  does  not  bear  this  out.  First,  the 
Marines  were  at  Chain  Tuffioh  rifle  range  from  January  11  to  27,  or 
rather  more  than  half  the  time  the  ship  was  in  dock,  and,  as  a  matter 
of  fact,  the  first  case  was  sent  in  from  there,  and  the  second  went  sick 
two  days  after  returning.  The  third  case  had  been  in  Bighi  from 
October  10  to  November  13,  1905,  with  wliat  was  returned  as 
functional  heart  disease,  but  as  he  gave  a  doubtful  reaction  during  this 
stay,  and  tlie  course  of  the  case  rather  suggested  Mediterranean 
Fever,  this  may  have  been  the  first  manifestation  of  that  disease. 
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This  man  was  a  ward-room  servant  and  had  drunk  milk,  probably 
iinsterihsed,  on  board.  The  able  seaman  was  in  hospital  for  the  whole 
of  January  and  was  therefore  not  at  all  exposed  to  the  possibility  of 
infection  in  dock.  This  effectually  disposes  of  docking  as  a  factor  in 
the  causation  of  this  group  of  cases. 

The  rifle  range  at  Ghain  Tuffieh  is  so  isolated  that  the  presence  of 
infected  mosquitoes  is  most  improbable,  and  in  fact  mosquitoes  are  said 
b}^  the  officer  in  charge  to  be  practically  non-existent  there.  The 
possibility  of  contact  infection  from  the  third  case,  who  may  have 
been  the  subject  of  the  disease  all  the  time,  cannot  be  altogether 
ignored,  but,  unfortunately,  neither  of  the  first  two  cases  were  seen, 
and  no  information  could  be  obtained  with  regard  to  their  relation  to 
him. 

Since  the  ship  recommissionecl  there  has  been  only  one  case,  an 
officer  who  was  discharged  to  the  "  Egmont "  on  August  18  to  await 
passage  home,  and  left  on  August  26  in  the  s.s.  "  Formosa."  He 
complained  of  illness  the  day  before  leaving  and  died  in  the  Seamen's 
Hospital,  at  Greenwich,  on  September  26,  of  Mediterranean  Fever. 

B.M.S.  "  3Iinerva." — ^This  ship  commissioned  in  June,  1904;  she 
has  an  average  complement  of  about  420.  She  was  in  Egyptian 
waters  for  the  first  five  months  of  the  year  and  only  arrived  in  INIalta 
■on  June  1.  She  went  into  No.  3  Dock  from  June  8  to  15,  leaving  on 
the  latter  date  for  manoeuvres.  Mosquitoes  were  much  complained  of 
while  in  dock.  She  again  arrived  in  Malta  on  July  24  and  on  the 
30th  went  alongside  the  dockyard  for  some  days.  On  August  20  she 
sailed  for  home  to  pay  off". 

This  ship  will  be  seen  to  have  a  larger  proportion  of  infected  persons 
among  her  Maltese  than  any  other  examined,  and  she  has  also  spent 
a  good  many  days  in  Malta  during  the  hot  months.  She  has  not, 
however,  contributed  a  single  case  of  Mediterranean  Fever. 

H.M.S.  Diana." — This  ship  has  an  average  complement  of  about 
400  and  was  commissioned  on  September  30,  1904.  She  was  lying  in 
Egyptian  ports  and  Akaba  in  the  Eed  Sea  all  the  first  part  of  the  year 
until  May  22,  when  she  sailed  for  Malta,  arriving  on  June  1  and  going 
into  No.  4  Dock  from  June  6  to  15,  when  she  also  left  for  the  Atlantic 
manoeuvres.  Mosquitoes  were  more  complained  of  in  this  ship  than 
in  the  "  Minerva."  She  returned  to  Malta  on  July  24  and  August  9 
for  two  short  periods,  of  two  and  five  days  respectively,  before  the 
Adriatic  cruise.  Her  last  stay  at  Malta  dated  from  September  14,  and 
three  days  later  she  went  alongside  the  dockyard  until  October  9, 
finally  sailing  for  England  to  pay  off  on  October  12. 

Three  cases  occurred  on  board  in  the  latter  half  of  last  year,  but 
the  only  one  in  the  first  half  of  the  present  year  was  the  case  which 
is  given  in  detail  on  p.  246.  The  next  case,  the  master-at-arms,  began 
to  feel  ill  about  July  19,  or  some  35  days  after  leaving  Malta  and 
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coming  out  of  dock.  He  had  been  ashore  at  Gibraltar,  but  not 
elsewhere.  A  third  case  first  complained  on  June  22,  but  this  is 
a  doubtful  one,  as  his  blood  gave  no  reaction  after  leaving  the  ship. 
A  fourth  case  has  been  returned  from  Plymouth  hospital  as 
commencing  on  October  10,  but  no  further  details  are  available. 
Small  Ships  .- — 

H.M.S.  "  Barham." — This  ship,  a  third  class  cruiser,  arrived  on  the 
station  in  May,  1906,  to  relieve  the  "Sentinel,"  and  has  not  con- 
tributed any  cases. 

H.M.S.  ''Surprise." — This  is  the  Commander-in-Chief's  yacht  and 
has  been  out  on  the  station  for  many  years.  She  has  a  complement  of 
107  men  and  was  last  recommissioned  on  February  21,  1905. 

Movements. — She  was  in  dock  or  alongside  from  December  5,  1905,. 
to  January  19,  1906,  but  since  that  time  has  only  been  in  Malta  for 
very  short  periods,  except  from  May  25  to  June  14.  Her  next  visit 
was  from  August  2  to  5.  Owing  to  her  small  size  she  is  moored  close 
to  the  shore  and  her  officers  state  that  mosquitoes  are  nearly  always 
troublesome  on  board.  Her  usual  billet  this  year  has  been  in 
Dockyard  Creek  close  alongside  Senglea,  so  that  she  is  really  in  closer 
relation  to  the  houses  in  that  place  than  are  ships  in  dock  on  the 
other  side. 

Up  to  August  23  no  case  had  occurred  in  the  ship,  although  two  of 
her  men  during  the  time  she  was  in  dock  contracted  the  disease  while 
in  Bighi  for  other  illness.  On  August  23  her  engineer  officer  was 
taken  ill,  and  on  November  3  one  of  her  lieutenants  was  sent  to  the 
"  Maine  "  hospital  ship.  The  latter  officer,  however,  had  been  ill  for 
some  time  and  the  onsest  of  his  illness  is  returned  from  Haslar  as 
July  21.  No  other  cases  have  occurred,  and  although  this  is  rather 
suggestive  of  a  contact  infection  it  is  curious  that  officers  should  as 
usual  be  singled  out  for  attack,  since  the  nearness  of  the  shore  to  the 
anchoring  billet  occupied  by  this  ship  when  in  Malta  affects  officers 
and  men  alike. 

H.M.S.  "  Vulcan  "  and  the  Destroyers. — The  "  Vulcan  "  is  now  the 
parent  ship  of  destroyers  and  has  a  complement  of  about  448  men  ; 
the  crews  of  the  destroyers  bring  the  total  to  about  1180.  She  has 
been  12  years  on  the  station,  but  Avas  recommissioned  in  IMarch,  1905. 
Her  sick  bay  accommodation  has  not  only  to  be  used  for  her  own  men, 
but  also  for  the  crews  of  her  satellite  destroyers  and  in  consequence  is 
entirely  inadequate,  so  that  an  extra  sick  bay  has  constantly  to  be 
screened  oft'  on  the  main  deck  and  any  severe  case  is  as  soon  as 
possible  transferred  to  hospital.  Her  latrines  are  also  entirely 
peculiar  to  herself,  as  they  are  on  the  main  deck  and  not  the  upper 
deck,  but  are  approached  from  the  latter  by  a  narrow  and  tortuous 
ladder,  and,  being  also  much  sub-divided  by  partitions,  are  exceedingly 
badly  ventilated,  almost  impossible  to  keep  clean  and  dry,  and 
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abominably  malodorous.  One  would  expect  that  if  inoculation  from 
infective  excreta  plays  much  part  in  the  production  of  the  disease 
among  the  barefooted  seamen  that  it  would  find  its  best  opportunity 
in  this  ship.    The  galleys  too  are  close  to  the  sick  bay. 

Milk  Supply. — Fresh  milk  is  supplied  both  for  officers  and  sick  bay. 

Disinfection. — This  is  not  a  routine  measure  in  case  of  Mediterranean 
Fever. 

With  the  exception  of  the  period  between  January  18  and  26,  when 
she  made  a  cruise  to  Gibraltar  and  back,  this  ship  did  not  leave  her 
moorings  in  Lazzaretto  Creek  until  February  14.  In  this  billet,  where 
she  lies  surrounded  by  the  destroyers,  she  is  not  very  far  from  tho 
beach,  which  is  on  the  Lazzaretto  side,  a  favourite  breeding  place  for 
Acartoviyia  Zammittii.  On  February  14  she  went  round  to  Grand 
Harbour,  and  on  March  7  went  into  No.  4  Dock  for  five  days.  On 
April  6  she  left  for  Corfu,  but  returned  again  on  the  18th  to  the 
Lazzaretto  Creek,  where  she  remained  until  May  5.  She  then  took  part 
in  the  Phalerum  Bay  demonstration,  once  more  returning  on  May  21 
and  sailing  again  on  June  5  with  the  fleet.  She  subsequent!}''  made 
a  stay  at  Malta  from  August  25  to  September  6  and  returned  for  the 
winter  on  the  30th.  She  was  therefore  in  Malta  for  the  greater  part 
of  the  first  half  of  the  year,  and  has  been  longer  there  than  any  other 
big  ship. 

During  the  first  four  months  of  this  year  there  was  a  constant 
succession  of  cases,  no  less  than  14  occurring,  but  since  April  22  nO' 
single  case  has  occurred  among  persons  actually  belonging  to  the  ship 
herself.  In  the  first  of  these  cases  the  onset  was  December  24,  the 
next  January  18,  then  there  was  one  on  February  8,  two  on  the  17th,. 
another  two  days  later,  and  two  more  on  February  20.  The  next  man 
had  his  first  symptoms  of  Mediterranean  Fever  on  March  12,  but  thi& 
was  contracted  while  in  hospital,  so  that  no  cases  really  occurred  in  the 
ship  in  March,  and  the  onset  of  the  next  was  April  1,  when  two  first 
felt  ill.  Two  more  had  their  first  symptoms  on  April  10  and  the  last 
on  the  22nd.  It  has  already  been  stated  that  one  of  these  14  actually 
contracted  the  disease  while  in  hospital,  but  even  more  interesting  is 
the  fact  that  every  one  of  the  others  without  exception  had  been  in 
hospital  for  other  diseases  within  the  three  months  preceding  onset,  the 
interval  being  under  a  month  in  five  cases,  under  two  months  in  five,, 
and  under  three  months  in  the  remaining  three,  while  the  diseases 
from  which  they  suffered  were  either  venereal  or  surgical  in  1 1  out  of 
the  13.  It  is  a  very  suggestive  fact  that  a  ship  which' is  constantly 
obliged  to  send  patients  to  hospital  and  also  frequently  contributes 
cases  of  Mediterranean  Fever  should  have  had  an  unusually  large 
number  in  the  early  part  of  the  year,  all  of  whom  had  been  in  hospital, 
and  that  since  the  certain  sterilisation  of  hospital  milk,  should  have 
totally  ceased  to  contribute  cases,  notwithstanding  a  fairly  lengthy 
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stay  in  Malta.    It  points  strongly  not  only  to  the  hospital  as  the  place 
•of  contraction,  hut  to  the  milk  as  the  vehicle  of  infection. 

That  being  so  it  is  interesting  to  find  that  in  this  ship  also  there  is 
■quite  a  marked  grouping  among  the  cases.  Thus  Mess  17  shows  two, 
and  Mess  15  another,  while  three  Ijelonged  to  Mess  23,  and  two  more 
who  fell  sick  on  the  same  day  to  Mess  25.  The  sleeping  billets  of  all 
in  whom  information  was  obtainable  were  widely  separated. 

Destroyers. — It  is  quite  impossible  to  enter  in  any  detail  into  the 
movements  of  destroyers  except  to  say  that  as  a  rule  the  majority 
accompany  the  parent  ship  and  that  they  are  moored  in  Sliema 
Harbour  close  to  her.  A  proportion  of  them  are  almost  constantly 
in  dock,  under  which  circumstances  a  nucleus  crew  only  is  left  on 
board  and  the  remainder  hulked  in  the  Cruiser "  or  turned  over  to 
another  destroyer.  Owing  to  the  paucity  of  accommodation  for  the 
sick  in  the  "  Vulcan  "  they  are  usually  sent  to  hospital  when  ill. 

Twenty  cases  have  occurred  among  their  crews  during  1906,  and  of 
these  four  first  felt  ill  in  January,  two  in  February,  four  in  March, 
four  in  April,  three  in  May,  one  in  June,  and  one  in  August.  The  last 
case  had  been  notified  as  giving  a  positive  reaction  in  his  ship  during 
pyrexia  of  about  a  week's  duration  in  July,  1905,  so  that  this  was 
possibly  a  relapse.  "With  four  exceptions,  including  the  case  just 
mentioned,  all  had  recently  been  in  Bighi  with  other  illness,  but  in 
two  instances  at  a  period  more  remote  than  three  months.  Of  the 
remaining  three  who  had  not  been  in  hospital,  two  were  ofl3.cers,  and 
■one  of  these  was  the  June  case  and  came  from  a  destroyer  which  was 
alongside  at  the  time.  Just  as  with  the  "  Vulcan,"  therefore,  the 
occurrence  of  cases  has  greatly  diminished  coincidently  with  the 
certainty  of  sterilisation  of  milk  in  hospital. 

Two  ships  provided  three  cases  each,  and  three  two  cases  each,  but 
these  showed  no  evidence  of  any  connection,  and  some  of  them  were 
almost  certainly  contracted  in  hospital. 

Conclusions. — The  period  under  consideration  is  too  short,  and  the 
•cases  too  few,  to  justify  any  definite  conclusions,  but  so  far  as  it  goes 
it  may  be  held  to  suggest : 

(1)  That  defects  in  accommodation  and  ventilation  and  the 
prevalence  of  ailments  resulting  from  these  do  not  appear  to  exercise 
much  influence. 

(2)  That  duration  of  stay  on  the  station  appears  to  be  of  more 
importance,  but  that  there  are  constant  exceptions.  Judging  from  the 
histories  of  the  "  Implacable  "  and  "  Irresistible,"  where  a  ship  begins 
badly  she  tends  to  go  on  in  the  same  way,  and  the  converse  is 
illustrated  hy  the  "  Formidable." 

(3)  With  very  few  exceptions,  cases  go  on  the  list  within  six  weeks 
of  leaving  Malta,  and  ships  which  are  much  away  do  not  provide  cases 
until  after  their  return  as  a  rule. 
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(4)  Just  as  was  found  by  Colonel  Davies,  there  seems  to  be  no- 
relation  between  the  completeness  of  the  disinfection  carried  out  and 
the  occurrence  of  cases. 

(.5)  The  grouping  shown  would  be  more  suggestive  of  mosquito  or 
contact  infection  if  so  many  did  not  show  a  previous  hospital  history 
and  if  it  related  to  sleeping  billets  as  well  as  to  messes. 

II.  Facts  Elicited  by  the  Study  of  Individual  Cases. 

In  addition  to  the  information  derived  from  cases  personally  investi- 
gated, a  considerable  amount  was  available  from  forms  which  had  been 
distributed  in  the  fleet  in  1905,  and  sent  to  my  predecessor,  or  Staff- 
Surgeon  Shaw,  on  the  occurrence  of  a  suspected  or  developed  case  of 
Mediterranean  Fever. 

Chiefly  owing  to  differences  in  the  speediness  of  diagnosis,  these  vary 
considerably  in  the  completeness  of  the  information  recorded,  and,, 
accordingly,  to  almost  every  question  there  has  been  a  differing  number 
of  answers. 

The  evidence  in  this  part  of  the  report  is  therefore  derived  from  three 
sources — first,  cases  personally  interviewed,  70  in  number,  including 
48  from  the  Service  afloat,  9  from  the  hospital,  8  from  the  dockyard, 
and  5  Maltese ;  secondly,  a  certain  amount  of  information  collected" 
about  1 3  cases  not  personally  interviewed,  which  occurred  in  ships  away 
from  Malta  and  never  returned  there ;  and,  third,  the  information 
obtained  from  the  forms  referred  to  above.  Where  there  can  be  no 
doubt  as  to  the  accuracy  and  completeness  of  the  evidence  provided,, 
these  will  be  combined,  but  otherwise  they  will  be  treated  separately. 

It  is  almost  unnecessary  to  say  that  this  part  of  the  enquiry  has  been 
much  interfered  with  by  the  continued  absence  of  the  fleet  from  Malta,, 
and  by  the  very  gratifying  decrease  which  has  latterly  taken  place  in 
the  number  of  cases. 

For  obvious  reasons  connected  with  the  difference  of  environment,, 
these  cases  are  considered  under  the  following  headings  : — 

Service  afloat,  oflficers  and  men ;  English  civilians  employed  in  the 
dockyard ;  Maltese,  afloat  and  ashore ;  hospital  residents.  The  facts 
with  regard  to  these  which  have  a  bearing  on  hospital  conditions  have 
already  been  discussed  at  p.  74.  For  certain  general  considerations, 
no  such  distinction  is  necessary,  and  these  are  therefore  first  dealt 
with. 

Time  on  Station. — The  shortest  interval  intervening  between  arrival 
in  Malta  and  onset  of  symptoms  recorded  in  these  returns  was  17  days. 
One  case  was  probably  only  eight  days,  but  no  definite  informa- 
tion is  available.  As  will  be  seen  from  the  next  table,  which,  in 
addition  to  giving  the  duration  of  residence  in  the  total  number  about 
which  information  was  available  on  this  point,  also  compares  the  interval 
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in  those  arriving  in  the  hot  and  cold  weather  respectively,  such  a  short 
period  is  decidedly  the  exception  : — 


Table  XXVI. 


Under  3. 

3  to  6. 

6  to  12. 

12  to  24. 

Over  24. 

Those  persons  arriving  from 
April  to  September 

6 

12 

24 

36 

12 

Those  j^ersons  arriving  from 
October  to  March 

2 

12 

25 

33 

12 

Total  

8 

24 

49 

69 

24 

•  Except  for  the  period  under  three  months,  there  is  no  evidence  here 
that  persons  who  arrive  in  the  hot  weather  are  attacked  any  earlier 
than  those  arriving  in  the  winter,  a  fact  Avhich,  in  view  of  the  way  in 
which  new  arrivals  suffer  from  the  attacks  of  mosquitoes,  rather  argues 
against  a  mosquito-borne  infection.  It  must  be  noted,  however,  that 
ships  are  more  often  absent  from  Malta  in  the  summer  than  the  winter. 

Previous  Service  on  Station. — Only  12  out  of  52  persons  who  gave 
information  on  this  point  had  previously  served  on  the  station. 

In  Dock  or  alongside  Dockyard. — Twenty  out  of  99  cases  developed  in 
ships  which  had  been  in  dock  or  alongside  the  dockyard  wall  within 
the  previous  30  days,  but  one  of  these  20  was  sleeping  in  the 
"  Egmont."  As  the  whole  question  of  docking  is  discussed  at  p.  63, 
no  further  remark  will  be  made,  except  to  note  that  10  of  these  had 
recently  been  in  hospital. 

The  Presence  of  Sore  Throat  and  other  conditions  of  the  Mouth  which  might 
conceivably  jyrovide  opportunities  for  Inoculation  by  JNIicrococcus  melitensis. 
— Only  14  out  of  52  cases  in  which  the  presence  or  absence  of  sore 
throat  was  enquired  into  admitted  having  any  throat  symptoms, 
and  similarly  of  56  cases  in  which  the  condition  of  the  tonsils  was 
examined  to  ascertain  the  presence  of  chronic  enlargement  only  14 
were  found  to  be  affected.  The  teeth  were  fairly  good  in  34,  poor  in 
six,  and  very  bad  in  five.  In  answer  to  enquiries  about  smoking,  all 
except  five  were  found  to  smoke  to  a  greater  or  less  extent.  The 
amount  of  evidence  therefore  suggesting  possibilities  of  absorption 
from  the  mouth  was  not  very  great. 

Infection  from  Abrasions  produced  on  Urine-polluted  Chvmd  while  playing 
games. — Although  there  does  not  seem  to  be  a  great  probability  of 
the  recreation  grounds  in  general  use  being  much  polluted  in  this  way, 
the  suggestion  has  been  made  that  infection  may  thus  occur,  and  the 
patients  were  therefore  asked  whether  they  had  recently  played  in 
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Malta  any  games  in  which  abrasions  might  be  produced.  Five  out  of 
7  officers,  but  only  1 1  out  of  44  men  were  found  to  have  done  so,  and 
the  probabilities  are  against  this  playing  any  part  in  the  dissemination 
of  the  disease. 

Fads  elicited  with  regard  to  cases  occurring  in  the  Service  Afloat. — In 
dealing  with  the  incidence  of  the  disease  among  this  section  of  the 
naval  population,  one  of  the  most  important  questions  to  determine  is 
that  of  the  possibility  of  the  contraction  of  infection  on  board  the  ship 
itself  and  the  various  ways,  if  any,  in  which  this  may  take  place. 
Where  a  ship  is  lying  in  the  stream,  the  methods  by  which  persons  on 
board  are  likely  to  be  infected  may  for  practical  purposes  be  summarised 

: — 

(1)  Infection  by  foodstuffs  brought  on  board,  and  especially  milk  or 
its  products. 

(2)  Various  forms  of  contact,  direct  or  indirect,  with  pre-existing 
cases,  ambulatory  or  developed,  occurring  on  board,  and  through  the 
medium  of  biting  flies  with  cases  occurring  ashore. 

(3)  Infective  dust. 

(4)  Milk. 

As  milk  containing  Micrococcus  melitensis  is  known  to  be  supplied  at 
times  to  ships,  it  seems  by  far  the  most  probable  vehicle  of  infection, 
which  may  occur  as  the  result  of  ingestion,  convection  by  flies  to  other 
food,  or,  possibly,  in  rare  cases,  by  inoculation.  The  latter  probability 
is  not  a  great  one  as  far  as  ships  are  concerned,  since  all  officers'  cooks 
are  Maltese. 

With  regard  to  the  ingestion  of  milk  in  Malta,  notes  were  obtained 
•of  59  men  belonging  to  the  Service  afloat,  excluding  cases  among 
Maltese.  Thirty-five  of  these,  including  six  of  the  Sick  Berth  Staff"  at 
Bighi,  already  dealt  with  at  p.  56,  had  had  milk  while  in  hospital,  and 
one  other,  at  least,  while  on  the  sick  list.  Two^more  had  taken  it  in 
some  form  elsewhere,  and  two  had  taken  it,  but  not  for  a  long  time, 
one  of  these  latter  being  an  E.E.  artificer  from  the  "Vulcan,"  who  was 
reported  in  July,  1905,  to  have  given  a  positive  reaction  on  board 
during  a  week's  pyrexia.  At  that  time  he  had  been  drinldng  milk 
daily  in  his  home  at  Sliema,  but  had  taken  none  since.  Seven  more 
men,  including  two  of  the  Sick  Berth  Staff"  at  Bighi,  only  admitted  to 
having  milk  with  tea,  and  two  others,  not  personally  interviewed,  were 
said  to  have  probably  had  milk.  No  notes  were  obtained  about  three 
cases,  and  seven  denied  having  ever  taken  milk.  As,  however,  of  these 
latter,  two  were  found  to  have  been  in  Bighi  recently,  one  for  rheu- 
matism, the  other  as  a  member  of  the  staff,  there  is  some  reason  for 
doubting  the  accuracy  of  this  statement,  which  was  not  obtained  per- 
sonally. Out  of  59  men,  therefore,  seven  had  milk  only  in  tea,  42  in 
various  other  forms,  and  seven  had  none.     On  the  other  hand,  of 
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1 1  officers,  one  had  taken  milk  in  hospital  within  a  month  of  his  illness, 
four  more  had  had  it  elsewhere  in  various  forms,  and  one  was  stated  to 
have  probably  taken  it.  Three  said  they  only  took  it  in  tea,  but  two 
of  these  had  also  had  ice  creams  recently.  About  the  two  remaining 
cases,  no  facts  were  forthcoming  on  this  point.  Of  the  four  who  had 
certainly  taken  milk,  one  stated  that  he  practically  lived  on  it,  but  that 
it  was  always  boiled  by  his  Maltese  servant  in  his  house  ashore,  an 
assertion  that  there  was  unfortunately  no  opportunity  of  testing,  and  a 
second  had,  some  three  months  before  coming  on  the  sick  list,  been 
trying  a  diet  consisting  of  hot  and  cold  milk  alternately  to  the  extent 
of  about  six  pints  a  day.  In  no  case  among  the  officers,  therefore,  was 
there  any  absolute  denial  of  milk  drinldng. 

In  the  returns  sent  in  to  StafF-Surgeon  Shaw  the  question  asked  was 
whether  fresh  goats'  milk  had  been  taken  during  the  preceding 
30  days.  The  following  figures  were  obtained  from  the  tabulation 
of  these  returns,  cases  contracted  while  in  hospital,  the  Sick  Berth 
Staff,  and  Maltese  being  omitted  from  the  consideration  : — 

Among  40  patients  who  had  recently  been  resident  in  Bighi  for 
other  illness,  38  had  either  had  no  milk  since  discharge,  or  where  the 
interval  before  onset  was  over  30  days,  for  that  period.  Two  gave 
a  history  of  milk  drinking,  but  one  only  in  tea.  The  question  of  milk 
in  hospital  was  in  the  majority  of  cases  ignored,  but  has  already  been 
dealt  with  at  p.  71. 

Of  34  patients  who  gave  no  history  of  previous  hospital  residence 
seven,  including  three  officers,  had  taken  milk,  but  one  only  in  tea,  and 
a  second  had  obtained  the  milk  at  Corfu. 

Convection  by  Flies.- — Since  galleys  and  latrines  are  places  where  flies 
habitually  congregate,  and  since  infective  material  in  the  shape  of  milk- 
is  sometimes  present  in  officers'  galleys,  and  in  the  shape  of  urine  in 
the  latrines,  especially  that  in  the  sick  h&y,  a  suggestion  of  the 
possibility  of  the  conveyance  of  infective  material  in  this  way  to  food 
in  messes  near  these  special  parts  of  the  ship  is  not  altogether 
unreasonable. 

The  relation  of  the  affected  messes  to  them  has  therefore  been  noted. 
In  seven  cases  the  mess  was  close  to  the  officers'  galley,  and  in  four 
more  to  the  ship's  galley,  three  of  the  latter  occurring  in  one  group  in 
the  "Bulwark,"  as  stated  on  p.  79.  The  group  of  cases  in  the 
"  Irresistible,"  described  at  p.  84,  belonged  to  messes  not  far  from  the 
sick  bay  and  close  also  to  the  ship's  head.  The  sick  bay  attendant 
in  this  ship  and  the  sick  bay  steward  in  the  "  Implacable,"  both 
of  whom  messed  and  slept  in  the  sick  bay,  also  contracted  the  disease, 
but  in  their  case  the  possibilities  are,  of  course,  more  various.  Out 
of  the  total  of  70,  therefore,  18  were  in  relation  to  these  parts  of  the 
ship. 

Other  Forms  of  Food.— The  sources  of  food,  both  that  supplied  by  the- 
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Service  and  by  the  canteen  and  messes,  were  investigated,  but  the 
only  form,  other  than  milk  or  its  products,  upon  which  suspicion  can 
rest  is  to  be  found  in  raw  fruits  and  vegetables.  Of  the  57  persons 
interviewed,  however,  seven  stated  that  they  never  took  either  fresh 
vegetables  or  fruit,  and  in  the  majority  of  cases  who  were  in  the 
habit  of  taking  the  latter,  skinned  fruits,  such  as  oranges,  were  the 
usual  form. 

Goat  Cheese. — Only  in  the  case  of  one  man  could  a  history  be 
obtained  of  the  ingestion  of  goat  cheese,  and  it  was  not  made  use  of 
in  any  ship  in  which  enquiry  was  made.  It  may  be  regarded,  there- 
fore, as  quite  an  exceptional  article  of  diet.  Butter  is  practically 
always  tinned. 

The  Question  of  Hawkers. — The  selling  of  food  stuffs  or  drinks  on 
board  was  only  permitted  in  two  sea-going  ships,  and  neither  of  these 
had  many  cases  of  Mediterranean  Fever.  Milk  was  sold  by  hawkers 
in  the  "  Egmont."  As  it  was  found,  however,  that  ice  creams  were 
being  sold  to  the  men  in  one  ship  at  least,  a  recommendation  was  made 
with  regard  to  this,  with  the  result  stated  at  p.  73. 

Mosquitoes. — With  a  ship  lying  out  in  the  stream,  biting  flies  might 
presumably  be  infected  ashore,  and  either  fly  off  where  the  ship 
was  near  the  beach  or  be  conveyed  in  boats  with  fruit  or  some- 
thing similar.  On  the  other  hand,  the  possibility  of  their  carrying 
infection  from  case  to  case  on  board  must  be  admitted,  but  with 
prevailing  conditions  on  a  lower  deck  crowded  with  disturbing 
elements  and  subject  to  repeated  cleansing  a  long  stay  by  a  mosquito 
in  any  particular  part  is  decidedly  improbable.  As,  however,  such 
a  method  of  dissemination  has  been  suggested,  it  was  desirable  to  note 
relationships  to  pre-existing  cases  and  to  possible  reservoirs  of  infection 
in  the  shape  of  jMaltese  on  board. 

The  grouping  in  three  ships,  which  has  already  been  discussed, 
refers  to  messes  during  the  day,  and  not  to  sleeping  billets,  which  in 
the  majority  were  far  apart.  Since  during  the  day  the  bluejacket  is 
pretty  constantly  occupied  away  from  his  mess,  such  a  grouping  is, 
therefore,  far  more  suggestive  of  something  connected  with  food 
supply  than  of  mosquito  infection. 

Out  of  the  70  cases  12,  including  two  belonging  to  the  Sick  Bay 
Staff  of  ships,  were  found  to  have  been  in  the  near  neighbourhood  of 
pre-existing  cases,  usually  in  the  same  or  adjoining  mess.  Eight  more, 
while  recently  in  hospital  for  other  illness,  had  been  in  the  same  ward 
and  in  neighboiu-ing  beds  to  cases  developing  there.  In  the  old 
returns  contact  was  noted  only  in  five  cases  out  of  60,  four  of  these 
referring  to  contact  while  in  hospital.  Of  the  personally  investigated 
cases  five  more  had  been  in  near  relation  to  Maltese  on  board  who 
may  have  been  suffering  from  ambulatory  attacks.  Two  are  especially 
suggestive,  the  first  having  two  Maltese  sleeping  on  the  deck  below 
(2089)  h 
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his  hammock,  and  also  having  worked  just  before  his  illness  with  the 
dockyardsmeu  carried  by  the  ship,  of  whom  two  were  found  to  react, 
while  the  second  was  working  on  board  his  destroyer  with  several 
dockyard  men. 

With  regard  to  direct  evidence  about  mosquito  bites,  seven  persons 
said  that  they  were  very  rarely  bitten,  18  occasionally,  10  frequejitly. 
Three  more  did  not  remember  being  bitten,  but  their  messmates  had 
recently  complained,  and  19  had  neither  been  bitten  nor  heard  com- 
plaints. A  good  many  of  the  persons  who  admitted  to  having  been 
attacked  stated  that  they  had  been  much  bitten  on  first  arrival  on  the 
station,  but  not  so  much  latterly. 

Taking  all  this  evidence  for  what  it  is  worth  it  cannot  be  regarded 
as  pointing  very  strongly  to  direct  contact  infection  or  as  greatly 
,  incriminating  mosquitoes. 

Indirect  Contact. — Infected  clothing  or  bedding.  Only  one  man  out 
of  over  150  who  were  asked  the  question  was  found  to  have  ever  used 
any  but  his  own  hammock,  and  even  in  this  case  it  is  quite  improbable 
that  this  had  been  used  by  a  pre-existing  case.  This  possibility  may, 
therefore,  be  disregarded.  With  the  exception  of  the  Sick  Berth  Staff, 
too,  practically  no  histories  were  obtained  of  contact  with  the  effects 
of  patients  suffering  from  the  disease.  A  very  few  had  taken  part  in 
transferring  patients  to  the  Mediterranean  Block  while  in  hospital,  or 
in  taking  bedding  to  the  disinfector,  one  or  two  had  collected  the 
clothing  of  messmates  on  board,  but  the  number  of  histories  of  the 
sort  is  so  insignificant  that  it  is  hardly  worth  recording,  and  the 
amount  of  risk  run  in  such  cases  was  practically  nil  as  compared  with 
those  constantly  incurred  by  the  Sick  Berth  Staff  in  hospital. 

Inoculation- from  Infective  Exaeta  in  Double  Bottoms  and  other  Parts  of 
the  Ship. — The  habits  of  the  Maltese  labourers  working  on  board  have 
already  been  referred  to  at  p.  65,  and  this  affords,  therefore,  quite 
a  reasonable  possibility.  Information  on  this  point  was  obtained  in 
169  cases,  of  whom  nine  had,  just  previous  to  the  onset  of  illness,  been 
working  in  bilges,  seven  in  double  bottoms,  while  153  had  not  been 
engaged  in  any  work  of  the  sort. 

Inoculation  from  Infective  Urine  on  the  Floor  of  Ship's  Heads  or  the  Dock- 
yard Latrines. — In  only  one  case  of  the  169  was  the  person  attacked 
working  in  heads  or  latrines,  so  that  the  evidence  is  against  this 
method  of  transmission,  A  very  similar  possibility,  however,  exists  in 
the  practice  of  going  to  the  ship's  head  barefoot,  especially  in  view 
of  the  prevalence  of  sea  cuts  and  other  aids  to  inoculation.  The  very 
general  distribution  of  cases  and  the  special  liability  of  officers  argues 
against  this  playing  a  very  important  part,  but  the  question  was  asked 
in  24  cases,  12  of  whom  stated  that  they  always  wore  some  form  of 
foot  covering,  five  occasionally  went  to  the  head  without  and  seven 
frequently  did  so. 
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Examination  of  Contacts,  Previous  Cases,  and  the  Maltese  in  Ships. — In  a 
ship,  as  opposed  to  a  house  or  barrack  room,  it  was  obviously  waste  of 
time  to  attempt  to  examine  contacts,  and  this  has  accordingly  only 
been  done  in  a  few  cases  occurring  ashore.  The  13  men  composing 
the  hospital  guard  were  examined  on  the  occurrence  of  a  case  among 
them,  and  the  husband  and  daughter  of  Mrs.  T.  (see  p.  106),  who  had 
been  ill  some  six  weeks  before  she  was,  were  also  examined,  but  in 
every  case  the  reaction  was  negative. 

The  Maltese  on  Board  Ship. — It  had  been  intended  to  examine  for  the 
presence  or  absence  of  agglutination  reaction  all  the  permanent 
Maltese  in  the  fleet,  and  to  plate  out  the  urine  of  those  who  gave 
a  good  reaction.  This  project  was,  however,  greatly  interfered  with 
by  the  continual  absences  of  the  fleet,  and  in  the  second  place,  owing , 
to  the  constant  pressure  of  other  work  in  the  laboratory,  one  did  not 
feel  justified  in  asking  for  much  work  of  this  sort  to  be  done. 
Surgeon  Hunt  of  the  "  Suffolk  "  very  kindly  examined  the  men  in  his 
ship,  while  away  on  a  cruise,  and  sent  those  reacting  to  the  laboratory 
for  verification. 

The  following  table  represents  the  results  so  far  as  the  examination 
extended : — 

Table  XXVII. 


Ship. 

Number  of 

Maltese 
examined. 

Number 
reacting. 

Urine 
examined. 

Number  of 
cases  of 
Mediterranean 
Fever  in  year. 

"London"   

28 

1  up  to 

13 

"Implacable" 

29 

1 

14 

"Diana"   

13 

1 

» 

L  00  ^ 

Once.  Nil 

4 

"  Minerva  "   

18 

3 

Twice.  Nil 

Nil 

2 

ii 

t'o  + 

1 

)J 

"  Irresistible  " 

27 

1 

)» 

1»0  + 

14 

"  Suffolk  "   

20 

2 

J) 

Ttf  + 

Nil  this 

commission 

Total   

135 

12 

Nil 

The  history  of  these  cases  was  enquired  into  in  several  instances. 

The  one  man  in  the  "  London  "  stated  that  he  had  never  had  any 
fever,  while  the  one  in  the  "Implacable"  was  78  days  under  treat- 
ment in  Bighi  at  the  beginning  of  the  year  with  Mediterranean  Fever 
(2089)  /,  2 
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The  cases  in  the  *'  Minerva  "  were  carefully  enquired  into  by  Surgeon 
Eichardson,  and  of  the  three  who  gave  a  good  reaction,  one  stated  that 
he  had  never  been  ill ;  another,  that  he  had  only  been  laid  up  for 
about  a  fortnight  three  years  previously  with  what  was  said  to  be  a 
cold,  while  the  third  had  had  Mediterranean  Fever  five  years  before. 

The  urine  was  also  plated  out  in  three  ambulatory  cases,  two  in 
hospital,  and  one  belonging  to  the  "  Diana,"  and  in  two  previous  cases 
occurring  in  the  "  Implacable,"  and  one  in  the  "  Carnarvon,"  but  no 
Micrococcus  w,eUtensis  was  ever  isolated. 

The  blood  of  48  out  of  the  53  dockyardsmen  who  at  various  times  in 
the  early  part  of  the  year  were  embarked  in  different  ships  for  the 
purpose  of  fitting  fire  control  were  also  examined.     Two  gave  a 
^  +  reaction  in  1  in  10  and  1  in  20  dilution,  two  only  in  1  in  10,  and 
two  more  gave  a  doubtful  reaction  in  1  in  10. 

This  investigation,  so  far  as  it  goes,  would  appear  to  indicate,  that, 
as  might  be  expected,  latent  infection  exists  among  the  Maltese  in 
ships,  but  would  not  suggest  that  it  plays  any  part  in  the  dissemination 
of  the  disease.  In  the  Table  above  it  will  be  noted  that  the  ships 
which  suffered  least  had  the  largest  proportion  of  ]\laltese  giving  a 
positive  reaction. 

Evidence  with  regard  to  the  Possibilities  of  Exposure  to  Infection  Asliore. — 
Men. — Of  the  59  men  whose  cases  were  personally  investigated,  nine 
were  living  in  Bighi  Hospital,  and  29  more  had  recently  been  there  as 
patients,  eight  within  a  month,  1 1  within  two  months,  and  seven  within 
three,  the  rest  over  that  time.  Since  the  discharge  from  hospital  of 
these  29,  12  had  been  ashore  in  Malta  once  or  twice,  seven  occasionally, 
two  frequently,  while  seven  had  not  left  the  ship.  One  more  had  not 
been  ashore  in  Malta,  but  occasionally  in  other  places.  Similarly,  14 
had  occasionally  (in  the  majority  of  instances  once  or  twice)  slept  ashore 
since  discharge  from  hospital,  and  13  had  not  done  so  at  all.  No  infor- 
mation on  this  point  was  available  about  two. 

Of  the  21  men  who  had  not  been  resident  in  hospital,  two  were  once 
or  twice  ashore  in  Malta  in  the  six  weeks  or  more  preceding  the  onset 
of  illness,  eight  occasionally,  three  frequently,  and  two  were  living 
ashore,  but  one  of  them  for  only  about  a  week  at  the  range.  Three 
others  were  occasionally  ashore  elsewhere,  but  not  at  Malta,  and  three 
were  never  ashore  at  all.  The  figures  with  regard  to  sleeping  very 
closely  correspond  to  the  others :  seven  slept  ashore  occasionally,  three 
frequently,  and  11  had  not  done  so  at  all. 

Officers. — Only  one  out  of  the  11  had  been  previously  in  hospital, 
and  in  the  interval  between  discharge  and  onset  he  was  liAdug  ashore. 
Of  the  remainder,  one  was  ashore  in  Malta  once  or  twice,  two 
occasionally,  three  frequently,  and  the  remainder,  with  the  exception 
of  one  whose  destroyer  was  alongside  the  dockyard,  were  living  ashore. 
Only  these  latter,  four  in  number,  had  slept  ashore  at  all  lately. 
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The  evidence  derived  from  the  forms  sent  in  to  Staff-Surgeon  Shaw 
relates  in  the  large  majority  of  instances  to  the  movements  of  patients 
in  the  30  days  preceding  onset,  since  that  is  the  form  in  which  the 
question  was  put ;  but  in  a  few,  who  had  recently  been  in  hospital, 
information  is  given  with  regard  to  the  period  since  discharge. 
Omitting  cases  contracted  while  resident  in  hospital,  and  those 
occurring  among  the  Sick  Berth  Staff  there,  and  also  the  Maltese  and 
dockyardsmen,  information  is  available  on  this  point  in  93  cases,  of 
whom  one  officer  and  55  men  had  recently  been  in  hospital,  and  in  35 
of  these  their  movements  for  the  entire  interval  between  discharge  and 
onset  are  recorded.  The  results  are  perhaps  best  put  in  tabular  form 
(see  Table  XXVIII,  p.  101). 

So  far  as  it  goes,  therefore,  this  information— which  may  be  accepted 
as  pretty  accurate,  since  in  the  large  majority  of  cases  it  has  been 
verified  by  examination  of  leave  books — agrees  essentially  \vith 
what  has  already  been  stated.  Officers,  for  instance,  are  seen  to  go 
ashore  more  than  the  men  in  the  daytime,  but,  in  the  case  of  those 
serving  afloat,  to  sleep  ashore  much  less  frequently.  It  follows,  there- 
fore, that  this  suggests  some  cause  operating  in  the  daytime  to  account 
for  the  increased  liability  among  them. 

It  shows  also  that  the  majority  of  the  cases  developing  after  treat- 
ment in  hospital  for  other  illness  have  been  comparatively  little  exposed 
to  the  chance  of  infection  ashore,  and  that  the  possibilities  of  this 
having  occurred  during  the  interval  after  discharge  from  hospital  are 
therefore  correspondingly  lessened. 

Facts  Pointing  to  the  Contraction  of  the  Disease  in  Malta  raiher  than 
elsewhere. — Evidence  with  regard  to  the  period  intervening  between 
departure  from  Malta  and  onset  of  symptoms  has  been  collected  in 
60  cases  which  occurred  during  absence  from  Malta,  and  the  following 
table  gives  the  result : — 


Table  XXIX. — Showing  Interval  between  Departure  from  Malta  and 
Onset  of  Symptoms  in  Cases  occurring  elsewhere. 


Within 
1  week. 

2  wks. 

3  wks. 

4  wks. 

5  wks. 

6  wks. 

7  wks. 

8  wks. 

Over 
8  wks. 

15 

11 

11 

8 

4 

1 

2 

3 

The  enormous  majority  are  seen  to  occur  within  a  month  of 
departure,  and  further  evidence  is  aiTorded  by  the  diminution  which 
inevitably  follows  the  departure  of  the  fleet  during  the  summer,  and 
which  during  the  past  two  years  has  been  accentuated  by  the  increasing 
length  and  frequency  of  the  cruises. 
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Dockyard.    Civilian,  E  n  g  1  i  s  h.- — A  group  of  cases  of  Mediterranean 
Fever  occurring  among  dockyard  officials  and  their  families  in  Sliema. 

Incidence  of  Cases. — The  earliest  case  occurred  in  the  person  of 
Mr.  J.  J.,  draughtsman  in  the  dockyard,  who  lived  in  a  flat  situated  in 
one  of  three  houses  (House  B)  belonging  to  a  boarding  establishment 
in  Sliema.    He  had  only  been  in  Malta  three  and  a  half  months  and 
first  felt  ill  on  April  12.    Almost  at  the  same  time,  about  April  16, 
two  out  of  four  children  in  the  family  of  another  dockyard  official, 
living  some  400  yards  or  more  further  down  the  same  street  (House  A), 
also  complained  of  illness  and  one  gave  a  positive  reaction,  the  other 
being  only  ill  for  a  week  and  her  blood  not  being  tested.    On  April  27 
a  third  child  in  the  same  family  became  ill,  and  presented  a  positive 
reaction.    The  fourth  and  only  other  child  was  an  infant  10  months 
old.    On  going  into  the  history  of  this  second  family  it  was  found  that 
until  two  months  previously  they  had  lived  in  the  same  house  as  the 
first  case  and,  in  fact,  had  for  some  time  been  fellow  lodgers,  but  had 
seen  little  of  one  another  since  leaving.    This  family  had  been  two  and 
a-half  years  in  Malta  and  had  always  used  milk  unboiled,  the  children 
chiefly  with  porridge.    The  mother  also  used  the  milk,  but  pre^dously 
they  had  none  of  them  suff'ered  from  illness.    The  milk  was  obtained 
from  the  same  goat-herd  as  in  the  house  where  the  first  case  occurred. 
On  May  1 1  Mr.  E.  H.,  living  in  the  same  boarding  establishment  as 
Mr.  J.  J.,  but  in  the  third  house  (House  D),  that  is  to  say,  the  house 
at  the  opposite  end  of  the  establishment  of  three,  had  a  febrile  attack 
and  symptoms  suggesting  Mediterranean  Fever,  but  gave  no  reaction. 
When  seen  on  June  19,  however,  a  tube  of  blood  was  obtained  and 
when  tested  was  found  to  react  up  to  1  in  200,  although  he  had 
returned  to  duty  on  May  21  and  was  apparently  well.    On  May  21 
Mr.  T.  C,  draught  sman,  living  in  the  same  house,  was  attacked  by  pain 
in  the  foot  and  fever  which  lasted  till  the  28th,  and  on  June  8  was 
placed  on  the  list  with  what  proved  to  be  a  severe  attack  of 
Mediterranean  Fever. 

All  the  houses  are  situated  on  the  sea  front  and  accordingly  in  close 
relation  to  the  very  numerous  breeding  places  of  Acartomyia  which  are 
to  be  found  on  the  rocks  at  Sliema,  while  the  street  is  also  much 
exposed  to  wind,  and  consequently  to  dust.  The  houses  are  com- 
paratively recently  built  and  the  sanitary  arrangem.ents  were  in  all 
cases  modern  in  design  and  in  good  order. 

The  boarding  establishment  in  which  Messrs.  J.  J.,  E.  H.,  and  T.  C. 
lived  consisted,  as  has  been  stated,  of  three  houses  (B,  C,  and  D),  two 
of  which  (C  and  D)  were  in  communication  and  served  as  a  sort  of 
mess,  while  the  other  (B)  was  let  in  flats.  This  latter  house  had  been 
given  up  at  the  time  the  second  case  occurred.  They  were  adminis- 
tered and  supervised  by  the  same  staff,  and  the  milk  supply  was  the 
same  for  all.  None  of  the  five  Maltese  servants  gave  any  history  of 
recent  illness. 
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That  part  of  the  establishment  used  as  a  mess  accommodated  nine 
dockyard  officers,  four  of  whom  lived  in  the  middle  house  (House  C) 
(none  of  whom  were  attacked),  while  five  lived  in  the  end  iaouse  (D) 
and  two  of  them  suflFered.  Among  them,  Mr.  T.  C.  had  been  the 
shortest  time  in  Malta  (nine  months),  while  Mr.  E.  H.  had  been  two 
years  in  the  island.  All  except  one  had  been  in  the  habit  of  taking 
fresh  goats'  milk  with  porridge  and  also  in  tea ;  the  one  exception  took 
it  in  tea  only.  He  has  not  suffered  from  Mediterranean  Fever. 
Mr.  J.  J.,  the  first  case,  who  had  lived  in  the  other  house  (B)  in  a  flat 
with  his  wife,  also  took  it  with  porridge. 

All  but  two  of  the  nine  used  mosquito  nets,  and  all  agreed  in  saying 
that  mosquitoes  had  not  been  troublesome  this  year,  but  that  last  year 
they  were  a  great  nuisance  in  the  dockyard.  The  two  who  used  no 
curtains  were  neither  of  them  attacked;  one  of  them  lived  in  the  centre 
house  of  the  three  (C)  where  no  case  occurred,  and  the  other  in  the 
same  house  (D)  as  the  last  two  patients.  Mr.  J.  J.  also  used  a 
mosquito  curtain  and  stated  that  he  was  extremely  particular  about  it, 
examining  it  each  night  with  a  candle  before  retiring.  Mr.  T.  C. 
appears  to  have  been  in  the  habit  of  doing  much  the  same. 

Previous  Cases  in  House. — Two  cases  had  occurred  in  August  and 
September,  1905,  both  of  whom  lived  in  house  (D).  In  addition, 
another  of  the  mess  had  been  attacked  after  arrival  in  England  on  leave 
about  August,  1904,  but  at  this  time,  although  the  establishment  was 
the  same,  the  house  was  an  entirely  different  one  and  in  a  street  further 
from  the  sea. 

Milk  Supply. — The  same  goat-herd  had  supplied  the  establishment 
for  a  long  time  and  was  in  addition  the  usual  source  of  supply  for  the 
family  in  which  the  three  children  were  attacked,  but  in  contra- 
distinction to  the  latter  who  drank  the  milk  unsterilised  the  proprietress 
assured  me  that  the  milk  was  always  scalded  before  use  and  was  most 
emphatic  in  her  expressions  of  confidence  in  the  reliability  of  her 
Maltese  servants  on  some  doubt  as  to  this  being  suggested.  On  the 
occurrence  of  the  second  case  (Mr.  T.  C),  however,  the  house  was 
again  visited,  and  some  milk  standing  by  his  bedside  was  tested  and 
found  to  give  the  chai-acteristic  reaction  with  the  ortol  test.  A  further 
sample  was  then  requested  and  was  brought  up  by  one  of  the  servants 
who,  on  seeing  the  test  about  to  be  applied,  volunteered  the  information 
that  it  had  not  yet  been  scalded.  As  the  hour  at  which  the  milk  was 
delivered  was  said  to  be  5.30  a.m.,  and  it  was  then  nearly  noon,  one 
may  be  pardoned  for  expressing  doubts  as  to  whether  the  confidence 
reposed  in  her  domestics  by  the  mistress  of  the  house  was  not  misplaced. 
A  sample  of  this  milk  was  sent  to  the  laboratory,  but  was  too  con- 
taminated for  examination. 

Samples  were  afterwards  obtained  from  20  of  the  animals  belonging 
to  this  goat-herd  and  one  was  found  on  repeated  examination  to  give  a 
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very  marked  reaction  and  was  frequently  plated  out  in  the  Public  Health 
Department,  but  Mkrococms  melifensis  was  never  isolated.  This  herd  is 
dealt  with  in  Dr.  Critien's  report,  and  on  comparison  with  him  it  was 
found  that  he  received  notifications  of  three  cases  from  a  house 
(House  E)  in  a  street  quite  a  quarter  of  a  mile  away,  but  supplied  by 
the  same  milkman.  The  dates  of  onset  in  these  three  were  April  20 
and  24  and  June  15  respectively. 

Among  the  persons,  therefore,  supplied  by  this  herd,  which  included 
at  least  one  infected  animal,  no  less  than  eight  undoubted  and  one 
possible  ease  of  Mediterranean  Fever  occurred  within  a  comparatively 
short  space  of  time.  These  were  located  in  four  different  houses,  in 
three  instances  widely  separated  from  one  another,  while  no  such 
correspondence  was  to  be  found  between  them  in  conditions  suggesting 
other  methods  of  infection. 

The  following  table  recapitulates  the  dates  of  onset  :— 


Table  XXX. 


Name. 

Sex. 

Date  of  onset. 

House. 

Remarks. 

Mr.  J.  J. 

M. 

April  12 

B 

C.  J. 

M. 

„  16 

A 

C.  J. 

r. 

„  16 

A 

Only  a  Aveek  ill.     No  exami- 
nation for  reaction 

Mr.  S. 

M. 

„  20 

E 

Dr.  Critien's  report 

Mr.  a. 

M. 

»  24 

E 

jj  » 

F  J 

F. 

27 

A 

.  Mr.  "e.'h. 

M. 

May  11 

D 

Only  a  week  ill,  but  reacted  in 
dilutions  up  to  1  in  200 

Mr.  T.  C. 

M. 

21 

D 

Mr.  O'E. 

M. 

June  15 

E 

Dr.  Critien's  report 

It  may  be  mentioned  that  Messrs.  J.  J.,  E.  H.,  and  T.  C.  all  worked 
in  the  dockyard,  in  the  same  block  of  buildings,  and  stated  that  last  year 
they  were  much  troubled  there  by  the  attacks  of  what  was  evidently  from 
the  description  Stegomyia  fasciaia.  All,  however,  agreed  in  stating  that 
up  to  the  time  of  illness  this  year  none  had  been  seen,  which  is  quite 
in  accordance  with  what  might  be  anticipated  at  the  time  of  year.  At 
all  events,  the  prevalence  of  mosquitoes  in  the  dockyard  would  throw 
no  light  on  the  remaining  cases  and  the  probabilities  would  seem  to  be 
enormously  in  favour  of  milk  as  the  vehicle  of  infection  in  this  series 
of  patients. 

Isolated  Cases  among  English  Civilian  Dockyard  Employees. — In  addition 
to  the  group  of  cases  just  discussed,  three  isolated  cases  were  personally 
investigated. 

Environmental  Conditions.— One  man,  S.  B.,  an  engine  fitter,  lived  in 
Vittoriosa;  a  second,  E.  W.,  and  the  third  case,  a  female,  Mrs.  T., 
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the  wife  of  a  dockyard  employee,  lived  in  different  parts  of  Senglea. 
In  all  three  cases  the  house  was  situated  in  dirty  crowded  localities, 
infested  by  goats  and  other  animals,  and  in  all  three  the  sanitary 
arrangements  were  of  the  peculiar  Maltese  type  described  by 
Johnstone,  and  left  much  to  be  desired.  By  far  the  most  objection- 
able in  this  respect  was  that  of  Mrs.  T.,  Avhere  there  was  a  hand- 
flushed  closet  pan  in  the  small  room  where  cooking  was  carried  on, 
an  open  communication  with  the  drain  just  outside  the  window, 
and  another  hand-flushed  closet  just  outside  her  bedroom  door.  With 
regard  to  the  sanitary  condition  of  surroundings,  therefore,  these  few 
cases  are  seen  to  aflbrd  a  most  notable  contrast  to  the  conditions  under 
which  most  cases  in  the  Service  afloat  are  contracted. 

Milk  History. — S.  B.  had  been  in  hospital  in  Januarj'-,  1906,  for  some 
considerable  time  Math  rheumatic  symptoms  and  a  slight  urethral  dis- 
charge. On  February  2nd,  but  never  again,  his  blood  had  given  a 
positive  reaction  in  a  dilution  of  1  in  50.  During  this  stay  he  had  had 
milk,  and  he  had  also  been  in  the  habit  of  drinking  it  by  itself  in  his 
own  home  ;  but  in  his  present  lodgings,  which  he  had  occupied  since 
discharge  from  hospital,  it  was  said  to  be  tinned.  The  symptoms  of 
his  definite  attack  of  Mediterranean  Fever  began  early  in  June,  but 
the  probabilities  are  rather  in  favour  of  his  first  stay  being  also  due  to 
this  cause. 

In  both  the  other  cases  a  milk  history  was  easily  established,  E.  W. 
taking  it  in  egg  flips  and  Mrs.  T.  with  fruit.  In  both  cases  the  milk 
was  obtained  in  the  usual  way  from  casual  goat-herds  at  the  door. 

Contact. — In  the  case  of  the  two  men  there  had  been  no  recent  illness 
of  any  sort  in  the  house,  but  the  husband  and  one  daughter  of  Mrs.  T., 
both  of  whom  had  taken  milk,  had,  some  six  weeks  previously,  suff"ered 
from  pyrexia.  In  both,  however,  the  agglutination  reaction  was 
negative. 

Mosquitoes. — S.  B.  stated  that  these  had  troubled  him  in  the  house 
he  had  occupied  before  going  to  hospital  the  first  time,  but  not  in  this 
one.  E.  W.,  whose  symptoms  were  first  noticed  about  the  middle  of 
September,  had  been  much  attacked  in  the  boiler  shop  in  the  dockyard 
by  a  striped  mosquito,  evidently  Stegomyia,  and  by  a  smaller  variety  in 
his  house,  but  Mrs.  T.  had  not  noticed  any.  Neither  of  these  three 
persons  used  nets,  and  the  probabilities  are  that  mosquitoes  were 
numerous  in  all  three  houses. 

Maltese.— The  Maltese  personally  interviewed  included  four 
serving  in  ships,  and  one  policeman  in  the  dockyard.  All,  however, 
slept  ashore  while  at  Malta.  Owing  to  linguistic  and  other  difliculties, 
information  had  been  hard  to  obtain  in  these  cases  and  is  not 
altogether  reliable,  more  particularly  with  regard  to  previoxis  history, 
contact  with  other  cases,  and  facts  relating  to  mosquitoes. 

The  details  may  be  summarised  as  follows  : — 
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All  lived  in  entirely  different  parts  of  Malta,  including  Cospicua, 
Casal  Paula,  Zabbar,  Misida,  and  Senglea,  and  all  belonged  to  different 
ships.  Three  gave  histories  of  similar  illness  previously,  two  nine 
years  before,  and  the  third  in  1905,  but  neither  had  been  in  hosiDital. 
Four  occurred  while  at  Malta,  the  last  a  fortnight  after  leaving. 

Contact  and  Mosquitoes. — No  history  of  any  contact  with  pre-existing 
cases  could  be  obtained.  One  man  said  he  was  never  troubled  hy 
mosquitoes,  a  second  was  occasionally  bitten,  a  third  that  they  were 
numerous  in  his  house,  but  that  he  used  a  sheet  as  a  protection.  No 
information  could  be  obtained  from  the  other  two  on  this  point. 

Milk  History. — Two  drank  milk  freely  by  itself,  a  third  took  it  with 
porridge  and  fruit,  and  occasionally  by  itself  on  board  his  ship  (he  was 
a  gunroom  domestic),  the  fourth  took  it  only  in  tea  except  when  ill, 
and  the  remaining  man  denied  taking  it  at  all,  but  his  knowledge  of 
English  was  so  limited  that  the  information  in  this  case  is  by  no  means 
reliable.  Four  cases  were  reported  on  the  old  forms,  and  of  these  two 
drank  milk ;  about  one  man  it  is  stated  that  he  did  not  drink  it  on 
board,  and  as  to  the  fourth  there  is  no  information  whatever  on  this 
point. 

The  evidence  to  be  derived  from  these  few  odd  dockyard  cases  and 
Maltese  is  entirely  inconclusive,  but  on  the  whole  it  is  not  incompatible 
with  milk  infection. 


III.  A  MORE  COMPLETE  HISTORY  OF  THE  OUTBREAK  OF 
MEDITERRANEAN  FEVER  ONBOARD  THE  S.S.  "  JOSHUA 
NICHOLSON." 

The  original  account  of  this  outbreak  of  Mediterranean  Fever  on 
board  the  "Joshua  Nicholson"  was  given  in  the  correspondence 
column  of  the  '  Journal  of  the  Royal  Army  Medical  Corps '  for 
January,  1906,  in  the  following  letters  from  Dr.  M.  Armand  Ruffer, 
Captain  Kennedy,  R.A.M.C.,  Malta,  and  Dr.  Gotschlich,  Director  of 
Sanitary  Services  at  Alexandria,  respectively,  and  in  an  editorial  in 
February,  1906  :— 

Dear  Bruce, — I  have  just  seen  Dr.  Gotschlich,  who  told  me  of  a 
ship  starting  from  Malta  with  a  number  of  milch  goats  for  London. 
The  captain,  officers,  and  a  certain  number  of  the  crew  drank  the  milk, 
and  nearly  all  those  that  did  so  contracted  Malta  Fever,  whereas  the 
others  did  not.  I  have  urged  Dr.  Gotschlich  to  publish  particulars  at 
once. 

Yours  sincerely, 

]M.  Armand  Ruffer. 

Dear  Colonel  Bruce, — I  came  across  a  very  interesting  thing  in 
connection  with  the  infection  of  Mediterranean  Fever  by  means  of 
goats'  milk.    I  got  to  hear  from  Dr.  Stilon,  who  is  writing  for  fuller 
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particulars,  of  a  ship  trading  between  Antwerp  and  Egypt,  which  called 
in  here  the  other  evening,  and  the  captain  of  which  and  another  man 
came  ashore  to  consult  Dr.  Stilon,  who  found  them  suffering  from 
symptoms  of  Mediterranean  Fever.  He  took  samples  of  their  blood, 
which  he  sent  to  the  laboratory.  Dr.  Micallef  did  the  reactions,  and  I 
only  saw  them  after  he  had  put  them  up,  when  there  was  an  undoubted 
reaction.    He  had  no  more  blood  for  me  to  test. 

These  two  men  left  Malta  on  board  their  ship  early  next  morning, 
and  I  did  not  hear  of  the  case  for  24  hours  after,  but  particulars  of 
which,  as  far  as  I  can  gather  from  Dr.  Stilon,  are  as  follows : — 

Two  months  ago  the  s.s.  "  Joshua  Nicholson  "  called  at  Malta  and 
shipped  some  goats  for  Antwerp.  On  the  way  the  crew  drank  the 
goats'  milk  unboiled,  with  the  exception  of  one  man  (a  carpenter  or 
engineer),  who  refused  it.  At  Antwerp  they  left  the  goats  and  shipped 
on  a  new  crew,  with  the  exception  of  the  captain,  the  mate,  the  above- 
mentioned  carpenter  or  engineer,  and  two  other  men.  After  leaving 
Antwerp,  one  of  these  five  men  went  sick,  and  had  to  be  landed  at 
Gibraltar ;  another  was  very  ill  at  Alexandria,  and  his  blood  was  sent 
ashore  to  be  tested,  and  was  said  to  react  to  Micrococcus  melitenais.  They 
proceeded  to  Odessa,  where  others  fell  sick,  and  by  the  time  they  had 
come  back  to  Malta  all  of  the  five  men  were  sick  with  the  exception  of 
the  one  man  who  refused  to  drink  the  goats'  milk. 

I  have  written  to  Horrocks,  at  Gibraltar,  asking  him  to  try  to 
trace  the  man  who  landed  there,  and  Dr.  Stilon  is  writing  to 
Antwerp  to  get  more  particulars,  which  I  have  asked  him  for.  It 
is  most  unlikely  that  the  infection  was  contracted  in  any  other 
way,  as  they  merely  stayed  here  a  few  hours,  and  did  not,  I  suppose, 
even  land. 

Yours  sincerely, 

(Signed)      J.  CRAWFORD  Kennedy. 

Valletta,  INIalta, 

December  14,  1905. 

The  Editm;  '  Eoyal  Army  Medical  Corps  Journal.' 

Dear  Sir, — At  your  request  I  send  a  report  of  a  small  epidemic  of 
Malta  Fever,  which  occurred  on  board  the  s.s.  "Joshua  Nicholson" 
(Ellerman  Line).  On  October  21  last,  Frederick  Jenkins,  aged  33, 
steward  of  the  s.s.  "Joshua  Nicholson,"  which  was  anchored  in  our 
port,  was  admitted  into  the  Deaconesses'  Hospital  of  our  city  with  the 
clinical  signs  of  Malta  Fever.  At  the  request  of  Dr.  Morrison, 
physician  of  the  said  hospital,  I  made  a  bacteriological  examination 
of  the  blood  of  this  patient  (Widal's  reaction),  with  the  following 
result :— -Positive  agglutination  with  the  Micrococcus  meliiensis  in  a 
dilution  of  1  in  1200;  control  with  the  Bacilbus  tiiphosus  abdominalis, 
negative  in  a  dilution  of  1  in  50.    The  result  of  the  bacteriological 
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examination  thus  corroborates  the  diagnosis  of  Malta  Fever.  The 
patient  left  hospital,  cured,  on  the  4th  instant. 

Dr.  Morrison  had  the  kindness  to  draw  my  attention  to  the  history 
of  the  case,  which  is  very  interesting  from  the  point  of  view  of  the 
relation  between  the  infection  by  the  Micrococcus  melitensis  in  man  and 
in  the  goat.  Based  on  these  communications  on  the  part  of 
Dr.  Morrison,  and  on  the  information  which  I  have  been  able  to 
collect  from  the  patient  himself,  the  history  of  infection  in  this  case 
is  as  follows  : — 

The  s.s.  "  Joshua  Nicholson "  had,  on  the  occasion  of  its  previous 
voyage,  starting  from  Odessa,  anchored  about  August  19  last  for 
about  one  day  in  the  port  of  Malta  to  take  on  board  a  flock  of 
65  goats,  destined  for  the  United  States  of  North  America.  Seeing 
that  the  stay  of  the  ship  at  Malta  had  only  been  of  so  short  duration, 
and  seeing  that,  as  I  am  assured,  no  one  left  the  ship  to  go  on  shore, 
it  is  extremely  improbable  that  the  cases  of  Mediterranean  Fever, 
which  appeared  later  amongst  the  crew  of  this  vessel,  could  have  been 
contracted  during  the  stay  at  Malta  by  direct  or  indirect  contagion. 
The  ship  then  continued  her  course  from  Malta  to  Antwerp,  where 
she  arrived  about  September  5  last.  During  the  whole  voyage  every 
one  on  board  (to  the  total  of  24)  had  drunk  fresh  milk  from  the  goats 
embarked  at  Malta.  These  latter  were  transhipped  two  or  three  days 
after  arrival  at  Antwerp  to  a  ship  leaving  for  a  port  in  North  America, 
of  which,  unfortunately,  T  have  not  been  able  to  learn  either  the  name 
or  the  exact  locality. 

The  s.s.  "  Joshua  Nicholson  "  remained  at  Antwerp  for  about  two 
weeks,  proceeding  next  to  London.  It  was  during  the  last  days  of 
the  stay  at  Antwerp,  or  during  the  voyage  to  London  (I  have  not 
been  able  to  obtain  exact  information  on  the  subject  of  these  dates), 
that  four  people  on  board  fell  sick  with  fever,  whilst  during  the  whole 
of  the  voyage  from  Malta  to  Antwerp,  and  during  the  greater  part 
of  the  stay  in  the  latter  port,  every  one  had  been  in  perfect  health. 
The  sick  were  :  the  captain  (slightly  attacked),  the  first  officer,  the 
chief  engineer,  and  the  steward.  As  to  the  last,  I  have  been  able 
to  prove,  since  his  arrival  here,  that  he  suffered  from  a  typical  attack 
of  Malta  Fever ;  as  to  the  three  others,  it  has  been  impossible  for 
me  to  obtain  a  bacteriological  examination  of  their  blood,  but  I  have 
been  assured  that  their  clinical  symptoms  were  absolutely  identical 
with  those  observed  in  the  steward.  In  all  probability  Malta  Fever 
was  present  in  all  four  cases.  In  addition,  there  is  a  fifth  case,  a 
certain  Swartier  (?),  treated  in  the  Dreadnought  Hospital  at  Greenwich, 
London,  but  I  have  not  been  able  to  learn  what  may  have  been  the 
symptoms  of  his  sickness.  Perhaps  it  would  be  possible  to  obtain 
information  wich  regard  to  him  from  the  authorities  of  the  above 
hospital.    It  would,  indeed,  be  particularly  interesting  to  know  if 
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this  individual  also  had  Mediterranean  Fever,  for  that  would  prove 
that  the  case  existed,  not  exclusively  in  the  officers'  quarters  (captain, 
first  officer,  and  where  the  steward  principally  carried  out  his  duties), 
but  also  among  the  crew. 

To  sum  up,  we  find  ourselves  in  the  presence  of  a  small  epidemic 
of  Mediterranean  Fever  on  board  a  ship  which  had  embarked  a  flock 
of  goats  at  Malta,  and  among  persons  who  had  drunk  unboiled  milk 
from  these  goats.    Now,  as  according  to  the  researches  of  the  Com- 
mission of  the  Eoyal  Society  for  the  investigation  of  Malta  Fever, 
the  goats  of  Malta  are  very  frequently  infected  by  this  malady,  and 
as  it  is  proved  directly  that  the  Micrococcus  melitensis  is  secreted  often 
in  enormous  quantities  in  the  milk  of  these  goats,  there  would  be 
nothing  surprising  in  finding  that  people  who  had  drunk  such  milk 
had  contracted  this  infection ;  besides,  this  will  be  the  first  time  that 
this  mode  of  infection  in  man  by  the  milk  of  the  goat  will  be  directly 
demonstrated.    The  hypothesis  would  have  more  in  support  if  one 
could  prove  that  the  above-mentioned  Swartier,  one  of  the  crew,  had 
likewise  been  attacked  by  Malta  Fever.    But  if  that  is  not  the  case, 
we  ought  not  to  disguise  from  ourselves  that  there  may  be  yet 
another  possible  way  of  explaining  the  infection  in  this  little  epidemic — 
it  is,  that  all  the  four  people  attacked  were  in  the  officers'  quarters, 
and  were  there  daily  in  contact  with  a  passenger,  an  American,  who 
had  been  several  months  in  Malta  buying  the  flocks  of  goats,  and 
who  accompanied  the  latter   to  their  destination.  Unfortunately, 
I  have  not  been  able  to  get  the  name  of  this  gentleman.    As  to  his 
state  of  health,  the  steward  assured  me  that  he  was  apparently 
always  very  well — nevertheless,  this  does  not  exclude  the  possibility 
that  this  gentleman  may  have  contracted  Mediterranean  Fever  during 
his  long  stay  in  Malta,  and  that  he  may  have  retained  and  propagated 
the  infection  in  the  latent  stage,  e.g.,  by  the  urine,  following  the 
analogy  of  certain  convalescents  from  typhoid  fever  who,  while  being 
apparently  in  perfect  health,  can  for  several  months  propagate  the 
infection.    Perhaps  it  may  be  possible  to  clear  up  this  question  by 
later  investigations  on  the  subject  of  this  passenger. 

As  regards  the  goats,  which,  according  to  what  I  have  heard  were 
destined  for  establishments  for  supplying  milk  to  children  in  America, 
I  have  drawn  the  attention  of  the  Consul  of  the  United  States  in  our 
city  to  the  danger  likely  to  ensue  under  this  head. 

Up  to  the  present  I  have  not  been  able  to  get  further  information 
as  to  what  has  become  of  these  goats. 

Pray  accept,  Mr.  Editor,  the  assurance  of  my  esteem. 

(Signed)      E.  Gotschlich, 
Director  of  Municipal  Sanitary  Services  of  Alexandria. 

Alexandria, 

December  8,  1905. 
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More  recent  investigation  has  elicited  additional  facts  in  connection 
with  the  causation  of  this  outbreak,  and  has  also  shown  that  some  of 
the  details  as  originally  stated  were  not  quite  in  accordance  with 
the  actual  circumstances.  I  propose,  therefore,  to  recapitulate  the 
facts  from  the  beginning. 

Much  of  the  additional  information  has  been  obtained  directly  from 
the  chief  of  the  three  goat-herds  who  accompanied  the  animals  to 
America,  and  from  the  captain,  chief  engineer,  and  steward  of  the 
Joshua  Nicholson,"  who  still  belong  to  the  ship. 

The  Histmj  of  the  Goats. — The  entire  herd  numbered  65,  of  which  61 
were  milch  goats.  These  had  been  gradually  collected  in  Malta  by 
Mr.  Thompson,  of  the  Bureau  of  Animal  Industry,  U.S.A.,  who  had 
been  living  in  the  Island  for  some  months  for  the  purpose. 

These  goats  were  embarked  for  Antwerp,  en  route  to  America,  in 
the  s.s.  "Joshua  Nicholson,"  which  called  at  Malta  on  August  19, 
1905,  for  a  few  hours.  Mr.  Thompson  and  three  Maltese  goat-herds 
accompanied  them.  The  animals  were  placed  in  pens  on  deck  in  the 
waist,  over  the  after  hold,  where  they  must  have  been  somewhat 
crowded  together  from  the  restricted  space  available.  One  milch  goat, 
a  prize  animal — and  the  finest  of  the  herd — died  the  day  after  sailing, 
and  was  examined  post-mortem  by  Mr.  Thompson,  who  decided  that 
pneumonia  was  the  cause  of  death. 

Except  on  one  occasion  the  weather  during  the  voyage  is  said  to 
have  been  good,  but  as  the  two  assistant  goat-herds  were  seasick  most 
of  the  trip,  the  goats  may  possibly  have  also  suft'ered.  At  all  events, 
there  is  a  discrepancy  between  the  accounts  of  the  chief  goat-herd  and 
the  people  in  the  ship  :  the  former  declaring  that  all  the  animals  were 
in  good  health  and  milking  during  the  entire  journey  to  America,  and 
that  the  total  output  was  about  120  quarts  (30  gallons),  but  the 
latter  insist  that  the  supply  of  milk  greatly  diminished  towards  the 
end  of  the  voyage  to  Antwerp  and  that  the  chief  goat-herd  was  much 
concerned  and  spoke  to  Mr.  Thompson  on  the  subject.  This 
information  I  obtained  independently  from  two  persons  who  entirely 
agreed  in  their  evidence  and  am  therefore  inclined  to  believe  that  the 
goat-herd's  memory  fails  him  in  this  respect ;  more  particularly  as  on 
again  questioning  him  with  reference  to  this  point  he  admitted  that 
three  or  four  goats  did  fail  to  secrete  milk  when  the  ship  was  nearing 
Antwerp. 

jfeost  of  the  ship's  company  drank  freely  of  the  milk  during  the 
trip.  For  those  living  aft  it  was  collected  in  a  large  salad  bowl  or 
soup  tureen  which  held  the  milk  of  three  or  four  goats,  but  from  the 
steward's  account,  the  majority  of  the  men  used  their  own  pannikins 
and  in  consequence  often  drank  the  undiluted  milk  of  a  single  animal. 

The  ship  arrived  at  Antwerp  on  September  2,  and  the  goats  were  at 
once  landed  and  sent  to  the  quarantine  station.    Here  they  remained 
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five  days,  during  which  time,  by  Mr.  Thompson's  order,  the  goat-herd 
gave  milk  from  the  goats  to  several  persons  in  and  around  the  station. 

On  September  7  the  herd  was  embarked  in  the  s.s.  "  St.  Andrew  " 
for  passage  to  New  York,  Mr.  Thompson  and  the  three  goat-herds  once 
more  accompanying  them.  The  goats  were  accommodated  in  this 
vessel  down  below  in  the  hold,  and  not  on  deck.  The  weather 
according  to  the  goat-herd  was  bad  throughout  the  trip :  he  further 
states  that  the  61  goats  were  still  all  milking,  but  as  one  of  them  was 
dead,  a  fact  he  had  evidently  forgotten,  his  evidence  cannot  be 
accepted  as  entirely  trustworthy  on  this  particular  point.  The 
captain  of  the  "  St.  Andrew,"  however,  corroborates  him  to  some 
extent,  and  says  that  the  total  output  of  milk  was  about  160  quarts 
(40  gallons). 

With  regard  to  the  collection  of  milk,  one  utensil  appears  to  have 
been  used  for  the  officers  and  one  for  the  crew,  but  some  of  the  latter 
at  times  drank  the  undiluted  milk  of  a  single  goat.  Most  of  the 
ship's  company  seem  to  have  drunk  the  milk. 

The  ship  arrived  at  New  York  about  September  21  to  23,  and  the 
animals  were  at  once  taken  to  the  quarantine  station  in  Athenia,  N.J., 
and  have  been  kept  in  quarantine  ever  since.  Very  shortly  after  their 
arrival,  in  the  early  part  of  October,  the  urine,  blood,  and  milk  of  60 
(the  remaining  five  ha^'ing  died)  were  examined.  The  blood  of  14 
showed  a  well  marked  agglutination  reaction  with  Micrococcus 
melitensis,  18  more  showed  an  imperfect  reaction  and  28  gave  none. 
A  Micrococcus  corresponding  in  morphology  and  cultural  characteristics 
to  the  Micrococcus  meliiensis  was  isolated  from  the  milk  of  two  of  the 
goats  on  November  27  and  subsequently  from  that  of  several  more. 
AH  the  goats  have  been  kept  constantly  in  quarantine  and  the  infected 
ones  have  been  killed  off  from  time  to  time.  At  present  35  of  the 
original  goats  and  40  kids  of  various  ages  remain  in  quarantine  at  the 
Government  Experiment  Station  at  Bethesda,  Md. 

Tlie  Incidence  of  Mediterranean  Fever  Among  ilwse  wJw  Partook  of  the  Milk, 

In  the  s.s.  '^Joshua  Nicholson." — In  this  ship  there  were  23  officers, 
and  men  during  the  voyage  from  Malta  to  Antwerp.  Eleven  of  them 
left  the  ship  at  the  same  time  as  the  goats  and  the  after  histor}'  of 
eight  of  these  is  unknown,  but  tjae  remaining  three  are  said  by  the 
captain  to  have  been  later  under  treatment  in  hospital  at  Antw^p 
with  very  similar  symptoms  to  those  from  which  he  and  the  other  men 
suffered.  Their  names  and  ratings  are  : — J.  Johansen,  carpenter  ; 
E.  Olsen,  boatswain  ;  and  De  Halle,  mess-room  steward.  The  only 
one  of  these  men,  however,  about  whom  any  information  is  to  be 
obtained  in  Antwerp  is  Olsen,  who  was  in  hospital  there,  but  the  only 
medical  history  is  one  of  hernia. 

Twelve  of  the  original  crew  were  left  on  board  and  the  following 
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tiible  gives  (1)  the  names  and  ratings,  (2)  whether  or  not  they  suffered 
from  illness,  (3)  whether  such  illness  was  verified  by  the  agglutination 
reaction,  and  (4)  the  date  of  such  verification.  A  more  detailed 
account  of  the  after  history  of  each  person  is  given  subsequently. 

Table. — Cases  of  Malta  Fever  in  the  Crew  of  the  "  Joshua  Nicholson." 


Name. 

Rank  or 

Whether  sick 

Whether  verified 

Place  and 

ratmg. 

or  not. 

 _  

A.  Cherry  . . . 

Master 

X  es 

X  es 

jJlXSbiXiVi,  %jX^j\JO 

F.  Simonds 

1st  mate 

)j 

Ann  lr\c 

„  4/12/05 

D.  Smart  ... 

Ch.  eng. 

>> 

Reacted  July /06 

„  25/7/06 

XJnknowii  . . . 

No 

F.  Jenkins 

Steward 

Yes 

Yes 

Alexandria 
21/10/05 

A.  Visschers 

Cook 

Yes  (still  sick) 

Not  known 

P.  Swafcers 

A.B. 

Yes 

Yes 

Greenwich 
December/05 

Johansen  ... 

A.B. 

Yes  (ambulatory) 

No 

E.  Martin... 

Donkejman 

Yes 

Spurgeon  ... 

Engineer 

No 

» 

Mieback    . . . 

)> 

)> 

Jenkins 

Cabin  boy 

>3 

» 

The  next  table  gives  the  movements  of  the  ship  during  the  voyage 
under  consideration  and  for  the  following  few  months,  which  will  help 
to  make  clear  the  history  of  these  cases. 

Table. — Movements  of  the  "  Joshua  Nicholson." 


From- 


Date  of  departure. 


To— 


Date  of  arrival. 


Malta   

Antwerp   

London   

Gibraltar   

Malta   

Alexandria  . . . 

Odessa   

Constantinople 

Malta  ...   

Antwerp   

London   

Gibraltar   


August 
September 
October 


November 
)) 

December 
January 


19/05 
20/05 
1/05 
9/05 
18/05 
27/05 
28/05 
30/05 
4/05 
1/06 
8/06 
16/06 


Antwerp   

London   

Gibraltar   

Malta   

Alexandiia  . . . 

Odessa   

Constantinople 

Malta   

Antwerp   

London   

Gibraltar   

Malta   


September  2/05 
22/05 

October  9/05 
15/05 
21/05 
3/05 
30/05 
4/05 
17/05 
2/06 
15/06 
21/06 


November 


December 
>> 

January 


Of  the  12  persons  left  in  the  ship  four  did  not  develop  any 
symptoms  of  illness,  and  will,  therefore,  be  dealt  with  first.  They 
were  the  second  mate,  the  cabin  boy  and  the  two  engineers. 

The  second  mate  began  drinking  the  milk,  but  found  that  it  produced 
constipation  and  otherwise  disagreed  with  him,  and  he  therefore 
ceased  taking  it  after  having  had  but  very  little.  He  left  the  ship  in 
(2089)  i 
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London  some  time  between  September  22  and  October  1,  ajiparently 
perfectly  well,  and  cannot  now  be  traced. 

The  cabin  hoy  on  this  trip  was  the  brother  of  the  steward  (who  is 
now  again  in  the  ship)  and  has  therefore  been  under  observation  up  to 
the  rresent  time.  The  steward  states  that  the  milk  disagreed  with  the 
cabin  boy  also,  that  he  drank  hardly  any,  and  that  he  has  had  no 
illness. 

The  two  engineers  remained  in  the  ship  for  the  next  voyage,  but  never 
had  any  sickness.  They  both  drank  milk,  but  told  the  steward  that 
they  always  boiled  it,  to  which  he  replied  that  he  did  not  do  so,  as 
neither  Mr.  Thompson  nor  the  captain  thought  it  necessary. 

The  remaining  eight  persons  all  developed  illness  vnth.  very  similar 
symptoms  and  five  at  least  have  given  a  positive  agglutination  reaction 
with  Micrococcus  melitensis,  in  dilution  sufficiently  high  to  eliminate  the 
possibility  of  the  reaction  being  due  to  other  than  specific  agglutinins. 
In  no  case  could  a  history  of  a  previous  attack  of  Malta  Fever  be 
obtained. 

To  take  these  eight  persons  seriatim : — 

(1)  The  captain,  who  drank  a  great  deal  of  the  milk,  states  that  he, 
together  with  the  remaining  seven  (although  the  chief  engineer  and 
steward  do  not  acquiesce  in  this  latter  assertion),  first  began  to  ail 
about  August  31  or  September  1,  just  a  day  or  two  before  arrival  at 
Antwerp.  He  was  not,  however,  sufficiently  ill  to  prevent  him  from 
doing  duty  or  to  necessitate  his  consulting  a  doctor  until  arrival  in 
Constantinople  on  November  30,  although  he  was  noticed  hy  the  chief 
engineer  and  steward  to  be  seedy  while  at  Antwerp,  and,  moreover, 
was  treating  himself  together  with  a  number  of  the  crew  while  on 
passage  from  London  to  Gibraltar  and  Malta.  On  November  30  he 
was  so  ill  that  he  had  to  consult  a  doctor  ashore  at  Constantinople,  and 
on  December  4  he  came  under  the  care  of  Dr.  Stilon  at  Malta  who 
had  his  blood  and  that  of  the  first  mate  examined  in  the  Public 
Health  Laboratory,  where  they  were  both  found  to  react  to  Micrococcm 
melitensis.  The  captain  apparently  improved  somewhat  after  this,  but 
on  the  next  voyage  out,  about  January  14,  was  exceedingly  ill,  and 
was  seen  by  a  doctor  ashore  at  Gibraltar  and  again  by  Dr.  Stilon  at 
INIalta  on  arrival  there  on  January  21.  On  returning  to  England  from 
this  voyage  he  was  under  the  care  of  Sir  A.  E.  Wright  and  is  now 
well,  although  his  blood  serum  (July,  1906)  still  reacts  in  all  dilutions 
up  to  1  in  500. 

(2)  The.  first  mate,  like  the  captain,  also  drank  the  milk  freely.  He 
appears  to  have  been  able  to  carry  on  his  work,  and  did  not  see 
a  doctor  luitil  arrival  at  Malta  on  December  4,  as  already  described. 
Subsequently,  on  the  voyage  from  Malta  to  Antwerp,  he  began  to 
have  "  rheumatic  "  pains,  and,  after  sustaining  an  injury,  some  of  his 
joints  became  swollen.    On  arrival  in  London  on  January  2,  he  left 
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the  ship  still  unwell,  und  was  under  treatment  by  his  own  doctor  at 
East  Ham. 

(3)  The  chief  engineer  usually  drank  the  milk  diluted  with  water. 
He  was  feeling  quite  well,  he  says,  on  arrival  in  Antwerp,  and 
continued  in  good  health  until  he  got  wet  through  the  day  before 
sailing  for  London,  that  is,  September  19.  This  resulted  in  what  he 
describes  as  a  succession  of  colds  which  he  could  not  shake  off  and  for 
which  he  was  under  treatment  by  his  own  doctor  at  Forest  Gate  from 
September  22  to  October  1,  when  he  rejoined  the  ship.  After  leaving 
London  he  began  to  have  various  pains  about  the  body  and  had  an 
attack  of  fever,  temperature  102°  or  103°  F.,  for  which  he  was  treated 
by  the  captain.  He  had  pretty  well  recovered  by  the  time  the  ship 
Avas  between  Malta  and  Alexandria  (about  October  20),  and  has  had 
no  return  of  illness,  but  his  blood  on  July  25,  1906,  reacted  up  to 
1  in  80. 

(4)  The  steward,  who  says  he  drank  a  very  great  deal  of  the  milk, 
gives  the  same  date  for  the  commencement  of  his  illness  as  the  chief 
engineer,  as  he  independently  stated  that  he  was  wet  through  the  day 
before  leaving  Antwerp  (September  19)  and  had  as  a  result  severe 
shivering  fits  and  could  not  get  warm.  This  was  followed  by  profuse 
sweats.  He  says  that  he  was  feeling  particularly  well  on  arrival  in 
Antwerp,  and,  in  fact,  commented  on  it  in  writing  to  his  wife.  He 
managed  to  carry  on  his  work  until  arrival  at  Alexandria  on 
October  21,  when  he  was  so  ill  that  he  had  to  be  sent  ashore  to  the 
Deaconess  Hospital.  Here  his  illness  was  diagnosed  as  Mediterranean 
Fever  and  the  diagnosis  verified  by  the  agglutination  reaction  (1  in 
200).  He  was  in  hospital  till  December  and  then  went  home  by  mail 
steamer  and  rejoined  his  ship  in  London.  His  blood  still  reacted  in 
dilutions  up  to  1  in  50  in  July,  1906. 

(5)  The  cook  also  drank  the  milk  and  was  feeling  ill  during  the 
voyage  from  London,  but  was  able  to  continue  his  work  until  arrival 
at  Antwerp  again  on  December  17,  when,  being  crippled  by 
"  rheumatism,"  he  was  obliged  to  leave  the  ship.  He  attended  as  an 
out-patient  at  a  hospital  there  for  some  time,  but  got  little  benefit,  and 
when  the  ship  was  at  Antwerp  about  May  or  June,  1906,  came  on 
board  for  two  or  three  weeks  to  try  to  do  duty,  but  was  obliged  to 
give  up.    As  far  as  is  known  his  blood  has  not  been  tested. 

(6)  Swaters,  A.  B. — The  history  of  this  case  is  given  in  an  editorial 
in  the  '  Journal  of  the  Royal  Army  Medical  Corps  '  for  February,  1906. 
He  appears  to  have  drunk  the  milk  like  the  others,  and  gives  the  date 
of  onset  of  his  illness  as  September  22,  when  symptoms  came  on 
suddenly.  He  was  sent  to  the  Dreadnought  Hospital  on  September  29. 
Here  a  diagnosis  was  at  first  made  of  enteric  as  he  gave  a  positive 
Widal  reaction,  but  in  December  he  reacted  to  Micrococcus  melitensis, 
and  had  a  typical  attack  of  Mediterranean  Fever, 
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(7)  Johansen,  A.  B. — This  man  also  drank  the  milk.  He  remained' 
in  the  ship  for  the  voyage  to  Malta,  Alexandria,  and  Odessa,  but  was 
complaining  of  illness  all  the  time,  and  left  the  ship  at  Antwerp  on 
arrival  in  December.  As  far  as  is  known,  there  is  no  record  of  blood 
examination. 

(8)  Martin,  Donkepman.— This  man  also  drank  the  milk,  but,  as  far 
as  is  known,  his  blood  was  not  examined,  and  he  has  left  the  ship  and 
cannot  be  traced.  This  was  a  mild  case,  and  in  date  of  onset,  nature 
of  symptoms,  and  duration  practically  corresponded  to  that  of  the 
chief  engineer  who  appears,  when  in  London,  to  have  given  him  some 
of  his  own  medicine. 

Mr.  Thompson,  the  passenger,  is  dealt  with  under  heading 
"  In  America  "  (see  below),  and  details  relating  to  the  three  IMaltese 
goat-herds  are  given  on  p.  117. 

I  am  informed  that  for  the  five  days  at  Antwerp  the  goats  were 
in  quarantine  the  milk  was  consumed  both  raw  and  boiled  by  the 
2)ersonnel  of  the  station,  and  by  many  people  in  the  neighbourhood 
with,  so  far  as  can  be  ascertained,  no  ill  effect  in  any  case.  These 
persons,  it  is  said,  were  enthusiastic  about  the  quality  of  the  milk. 

The  goats  were  visited  on  arrival  and  departure  by  the  sanitary- 
authorities,  and  were  said  to  be  perfectly  well. 

In  the  s.s.  "  *S'/.  Andrew." — ^The  crew  of  the  "  St.  Andrew  "  numbered 
about  30,  most  of  whom  took  the  milk,  and  there  were  on  board 
in  addition  30  cattle-men  returning  to  the  United  States  who  also 
drank  it,  but  up  to  the  present  it  has  been  impossible  to  trace  these- 
men.  It  is  obvious,  therefore,  that  there  were  a  great  many  more 
people  drinking  the  milk  than  in  the  "  Joshua  Nicholson " — some 
60  individuals  instead  of  23.  Both  the  owners  and  the  master  of  this 
ship,  the  latter  of  whom  says  that  he  has  had  the  majoritj'  of  the 
ship's  company  under  observation  up  to  the  date  of  his  letter 
(June  11,  1906),  concur  in  stating  that  none  of  the  men  have  suffered 
from  any  illness. 

In  America. — -The  Chief  of  the  Bureau  of  Animal  Industry 
states  that  since  the  arrival  of  the  goats  in  America,  although  a 
number  of  persons  have  drunk  each  as  much  as  a  glassful  of  milk,  only 
two  persons  can  be  said  to  have  ingested  it  in  any  quantity. 

One,  the  Mr.  Thompson  who  purchased  the  goats  and  had  been  taking 
the  milk  for  some  time,  died  rather  suddenly  in  Jaiuiary,  1906,  of 
what  was  diagnosed  bilateral  pneumonia  following  influenza.  No 
post-mortem  was  made,  and  no  blood  was  obtainable  for  making  an 
agglutination  test  with  Micrococcus  melitensis. 

With   regard  to  Mr.  Thompson,  the  captain  of  the  "Joshua 
Nicholson  "  considers  that  he  was  "  sickening  for  something  "  at  about 
the  same  time  as  himself  and  with  very  similar  symptoms,  namely 
slackness  and  anorexia.    Mr.  Thompson  himself  said  it  was  "liver." 
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The  steward  states  that  he  did  not  notice  anything  definitely  wrong 
-with  him,  but  that  his  appetite  was  poor  during  the  entire  voyage. 
From  his  physician's  report,  however,  it  would  appear  that  on  arrival 
in  America  he  was  perfectly  well. 

The  other  person,  an  unnamed  female  living  in  Athenia,  N.J.,  who 
ihad  been  drinking  mixed  milk  from  several  goats  daily  for  a  consider- 
able but  not  very  definitely  known  period,  became  sick  in  December, 
1905,  with  Mediterranean  Fever,  diagnosed  by  the  clinical  symptoms, 
And  the  fact  that  her  blood  serum  yielded  a  positive  agglutination 
reaction  with  Micrococcus  melitensis. 

Epicleviiological  Observations. 

In  the  "Joshua  Nicholson." — The  ship  is  the  usual  type  of  cargo 
steamer  built  in  1880,  of  1853  tons  gross  (1196  tons  net),  270  feet  in 
length  by  35  feet  in  breadth,  with  a  raised  poo]^  and  forecastle  con- 
taining living  spaces  for  officers  and  crew  respectively,  and  in  the 
waist  two  hold  spaces  separated  by  the  engine  and  boiler  rooms. 
Amidships  there  are  deckhouses  for  the  accommodation  of  part  of  the 
officers  and  crew. 

There  are,  therefore,  three  separate  portions  of  the  ship  utilised 
as  living  spaces,  and  it  will  be  instructive  in  connection  with  the 
possibility  of  contact  infection  to  consider  in  more  detail  the  persons 
inhabiting  these  various  portions,  and  the  incidence  of  illness  among 
them.  It  will,  however,  be  as  well  to  indicate  first  the  possible 
sources  of  infection  and  their  position  during  the  trip. 

The  Possibility  of  Contact  Infection. — Mr.  Thompson  had  spent  some 
months  in  Malta,  and  may  possibly  have  contracted  the  disease  there 
and  been  suffering  from  its  effects  during  the  voyage ;  he  lived  aft 
under  the  poop,  in  a  sleeping  cabin  on  the  port  side  of  the  captain's 
cabin,  the  latter's  own  sleeping  cabin  being  on  the  starboard  side. 

The  three  goat-herds  were  natives  of  Malta,  most  probably  had 
already  had  an  attack  of  Malta  Fever,  and  may  quite  conceivably  have 
been  excreting  Micrococcus  melitensis  in  the  urine,  or,  judging  from 
Shaw's  work  on  the  ambulatory  type  of  the  disease,  had  the  organism 
circulating  in  their  blood.  It  has  only  been  possible  to  obtain  the 
chief  goat-herd's  blood  for  examination  (the  other  two  goat-herds  being 
still  in  America),  but  this  gave  a  very  marked  reaction  in  a  dilution  of 
1  in  20.  A  specimen  of  his  urine  was  also  obtained  and  plated,  but  no 
Micrococcus  melitensis  could  be  detected. 

All  three  goat-herds  messed  and  slept  on  the  after  hatch  close  along- 
side the  goats. 

Lastly,  there  were  the  goats,  which,  as  has  already  been  stated,  lived 
in  pens  placed  in  the  waist,  abaft  the  engine-room  and  over  the  after 
holds.    How  many  of  these  animals  were  passing  Micrococcus  melitensis 
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Sketcli-plan  of  s.s.  "  Joshua  Nicliolson,"  showing  positions  where  the  various 
persons  in  the  ship,  during  tlie  voyage  from  Malta  to  Antwerp,' messed  and 
slept.  Names  underlined  are  known  to  have  subsequentlv  developed liUness, 
and  in  five  at  least  out  of  the  number  this  was  verified  as  Mediterranean 
Fever  by  the  agglutination  reaction. 
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either  in  urine  or  milk  or  in  both  during  the  voyage  it  is  impossi1)le  to 
say. 

Localisatim  of  Cases. — Under  the  poop  in  the  aftermost  part  of  the 
ship  there  was,  abaft  the  captain's  cabin,  where  he  and  Mr.  Thompson 
lived,  the  officers'  mess,  inhabited  by  the  first  and  second  mates.  The 
steward  and  his  brother,  the  cabin  boy,  also  had  their  meals  and  slept 
in  a  cabin  down  here. 

Of  those  living  in  this  part  of  the  ship,  therefore,  the  captain,  first 
mate  and  steward  contracted  the  fever,  verified  in  all  three  cases  by 
the  agglutination  reaction ;  Avhile  the  second  mate,  cabin  boy  and, 
presumably,  Mr.  Thompson  escaped. 

Amidships  was  the  chief  engineer's  cabin,  and  the  engineers'  mess ; 
on  one  side  were  the  quarters  of  the  donkey-man  and  the  cook,  while 
on  the  other  side  and  a  little  further  forward  the  two  engineers,  the 
carpenter  and  boatswain  were  berthed. 

Of  the  people  living  in  this  portion  of  the  ship,  therefore,  who  still 
remained  in  her  after  leaving  Antwerp,  the  chief  engineer,  donkeyman, 
and  cook,  were  all  ill,  and  the  two  engineers  escaped.  Only  in  one 
of  these  cases  has  the  diagnosis  been  verified  by  the  aggkitination 
reaction,  viz.,  that  of  the  chief  engineer,  whose  blood  still  reacted  1  in 
SO  when  examined  in  July,  1906. 

Forward  under  the  forecastle  were  the  quarters  for  five  firemen  and 
six  seamen.  Of  these,  two  seamen,  Swaters  and  Johansen,  are  known 
to  have  been  ill ;  in  the  former  case  the  diagnosis  of  Malta  Fever  being 
verified  by  the  agglutination  reaction  ;  the  remainder  of  the  men  left 
the  ship  at  the  same  time  as  the  goats,  and  have  since  been  lost 
sight  of. 

Infection  from  UriTie. — Although  no  Micrococcus  melitensis  was 
recovered  from  the  chief  goat-herd's  urine  in  the  one  examination 
made,  this  by  no  means  negatives  the  possibility  that  he  was  passing 
the  organism  in  his  urine  in  August,  1905.  Of  the  persons,  however, 
who  might  have  been  excreting  infective  urine,  one,  Mr.  Thompson, 
would  use  the  officers'  latrine,  while  the  goat-herds  would  make  use  of 
the  men's.  Similarly,  the  distribution  of  illness  among  those  attacked 
would  not  incriminate  any  one  latrine.  As  regards  the  risk  of 
infection  from  the  goats'  urine,  one  would  expect  the  barefooted 
seamen  who  also  scrubbed  the  deck  to  be  more  liable  to  inoculation 
than  the  booted  officers.  Convection  by  flies  is  of  course  a  possibility, 
but  as  the  ship  sailed  at  once,  it  is  decidedly  unlikely  that  flies  or 
other  insects  remained  long  on  the  upper  deck  where  the  goats  were 
located. 

Infection  from  Biting  Flies. — Though  possible,  the  distribution  of  the 
cases  in  all  parts  of  the  ship,  and  the  fact  that  she  was  only  a  few 
hours  in  Malta,  moored  in  the  stream,  and  put  to  sea  at  once,  renders 
this  distinctly  improbable. 
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Infection  from  Ingestion  of  Milk. — This  is  the  one  common  factor,  and 
its  probability  is  immensely  strengthened  by  the  two  facts  that  all 
who  are  known  to  have  taken  little  milk,  or  to  have  boiled  the  milk 
before  drinking  it,  escaped,  and  that  one  of  the  only  two  persons  who 
drank  it  to  any  extent  in  America,  far  from  the  endemic  area  and 
almost  removed  from  the  possibility  of  contact  infection,  contracted  a 
typical  attack. 

At  Antwerp. — It  is  difficult  to  understand  why  the  persons  who 
drank  the  milk  at  Antwerp  escaped  infection.  It  must,  however,  be 
remembered  that  it  was  taken  at  the  most  for  a  period  of  five  days,  and 
that  two  separate  informants  in  the  "  Joshua  Nicholson  "  say  that  the 
goats  had  largely  ceased  to  secrete  milk  at  the  end  of  the  trip  from 
Malta.  As  the  Micrococcus  could  only  be  isolated  from  the  milk  of 
two  when  first  examined  in  America  (in  November,  two  months  after 
arrival),  it  does  not  seem  improbable  that  those  passing  the  cocci  should 
either  have  ceased  to  do  so  at  this  time,  or  that  the  number  excreted 
should  have  very  greatly  diminished.  Moreover,  it  is  not  altogether 
unreasonable  to  suppose  that  these  animals,  infected  by  the  Micro- 
coccus and  not  therefore  in  a  normal  condition  of  health,  would  l)e 
among  the  first  to  respond  to  any  conditions  adversely  affecting  the 
secretion  of  milk. 

In  the  "  St.  Andreiv." — This  is  far  more  difficult  to  explain,  but  certain 
facts  must  be  taken  into  consideration.  In  the  first  place,  the  voj'age 
was  one  across  the  Atlantic,  and  more  stormy  weather  was  met  with 
than  in  the  "Joshua  Nicholson."  In  the  second,  the  ship  was  no  longer 
in  the  subtropics,  but  in  wintry  northern  seas,  and,  finally,  the  goats 
were  below  in  a  stuffy  hold  and  not  on  the  upper  deck. 

The  possibility  that  the  secretion  of  the  milk  was  interfered  with  is, 
therefore,  considerably  greater  than  in  the  "  Joshua  Nicholson."  Again, 
the  number  of  persons  amongst  whom  the  milk  was  distributed  was 
almost  three  times  as  large  as  that  comprising  the  crew  of  the 
"Joshua  Nicholson,"  consequently  the  amount  of  milk  available  per 
head,  even  supposing  the  goats  were  yielding  as  well,  would  be  much 
diminished. 

In  America. — In  this  case  there  was  no  possibility  of  previous 
exposure,  and  infection  by  contact  is  far  less  probable  than  in  the  ship. 
Mr.  Thompson  went  to  Washington  the  day  after  arrival,  so  that  he, 
as  a  possible  source  of  infection,  can  be  disregarded.  The  goat-herds 
and  the  goats  themselves  were  at  the  quarantine  station,  but  the 
patient  could  not  have  been  exposed  to  the  same  chances  of  contact 
infection  as  those  in  the  ship.  On  the  other  hand,  there  is  the  positive 
evidence  that  she  had  drunk  a  considerable  amount  of  milk  from 
various  goats  of  the  herd,  and  that  this  probably  insluded  infected 
milk. 

Duration  of  Period  between  Ingestion  of  Goats'  Milk  {some  of  whirh  ^(v^•> 
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undoxibtedhi  infective)  and  the  Development  of  Symptoms. — Assuming  milk 
to  be  the  vehicle  of  infection,  the  following  table  gives  the  interval  in 
■days  which  intervened  between  the  time  dixring  which  the  milk  was 
■being  consumed  and  the  first  development  of  symptoms  in  the  three 
cases  in  which  this  latter  point  is  definitely  known. 


Table. 


Ifame. 

Dates  of  ingestion  of  milk. 

Date  of  onset. 

Interval. 

D.  Smart 

Between  Aug.  19  and  Sept.  1 

5)  )) 
)J  J) 

Sept.  19 
„  19 
„  22 

31  to  18  davs 

3-1  „  18 

34  „  21  „ 

In  conclusion,  I  have  to  acknowledge  the  kindness  of  Mr.  Grout,  of 
the  American  Consular  Service  in  Valletta,  who  not  only  first  enabled 
me  to  see  the  chief  goat-herd  and  trace  the  goats,  but  also  gave  me 
much  assistance  otherwise.    I  am  also  indebted  for  much  information 
to  Dr.  A.  D.  Melvin,  Director  of  the  Bureau  of  Animal  Industry, 
U.S.A.;  to  Messrs.  0.  F.  Gollcher,   agents   for  the  Westcott  and 
Lawrence  line  in  Valletta ;  to  Captain  Cherry,  the  chief  engineer  and 
steward  of  the  "  Joshua  Nicholson  " ;  to  Messrs.  Eankin,  Gilmour  and 
■Co.,  the  owners,  and  Captain  Fitzgerald,  the  master  of  the  "St. 
Andrew  " ;  and  to  Sir  Cecil  Hertslet,  His  Majesty's  Consul-General  at 
Antwerp,  who  has  been  kind  enough  to  obtain  the  information  required 
in  that  place. 
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Division  II.— MILITARY. 
Section  I. 

The  view  is  still  current  in  Malta  that  Mediterranean  Fever  is, 
comparatively  speaking,  a  disease  of  recent  appearance  in  the  island. 
The  old  contention  that  it  was  introduced  by  troops  from  the  Crimea 
appears  to  have  died  out,  but  it  is  still  asserted  by  some  that  the 
disease  originated  when  the  new  drainage  system  was  laid  down  in 
1885.  Hughes  quotes  evidence  in  his  historical  account  of  the  disease 
which  goes  to  show  that,  although  unrecognised  as  a  separate  entity,  it 
was  one  of  the  diseases  of  Malta  as  far  back  as  the  beginning  of  last 
century,  and  it  is  possibly  of  much  greater  antiquity.  An  old 
manuscript  book  in  the  Principal  Medical  Officer's  office  at  Malta 
contains  a  health  report,  dated  June,  1818,  in  which  the  surgeon  of  the 
8th  King's  Eegiment  of  Foot  states  that  the  regiment  landed  in  Malta 
on  March  2,  1818,  and  took  up  quarters  in  the  barracks  at  Floriana. 
Soon  afterwards,  cases  of  fever  began  to  occur,  one  or  two  being  of 
great  severity,  and  the  description  given  of  the  symptoms  bears  a  close 
resemblance  in  many  respects  to  the  disease  as  described  at  the  present 
day.  That  Mediterranean  Fever  formed  one  of  the  diseases  included 
under  the  heading  of  continued- fevers  in  the  period  1861 — 1870  is 
certain.  For  example,  it  is  noted  in  the  Army  Medical  Department 
Report  for  1866  that  the  fevers  of  the  year  were  characterised  b}' 
tedious  convalescence  and  the  frequent  occurrence  of  orchitis  and 
rheumatism  as  sequelae.  It  may  be  worth  mentioning  here  that 
Hennen,  who  was  in  Malta  from  1816  to  1825,  in  his  book  on  the 
"  Medical  Topography  of  the  Mediterranean,"  draws  attention  to  the 
fineness  of  the  goats  in  Malta,  and  to  the  excellence  of  the  milk  they 
furnished. 

No  attempt  was  made  in  the  writings  of  the  earlier  army  medical 
officers  to  distinguish  Mediterranean  from  other  fevers  of  continued 
type,  and  it  was  only  after  the  Crimean  War  that  the  distinction  began 
to  be  made.  The  first  accurate  description  of  the  disease  was  given  by 
Marston  in  the  Army  Medical  Department  Report  for  1861,  under  the 
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heading  of  Mediterranean  remittent  or  gastric  remittent  fever.  The 
discovery  of  the  Miorococcm  meUtensis  in  1887  definitely  established  the 
fact  that  Mediterranean  Fever  was  a  distinct  disease,  and  this  was 
recognised  by  its  being  included  in  the  official  Nomenclature  of  Diseases 
in  1897,  from  which  year  it  was  given  a  separate  place  in  army 
statistical  returns.  It  should  not  be  lost  sight  of,  however,  that  long 
previous  to  this  a  very  exact  knowledge  of  the  clinical  features  of  the 
•disease  had  been  gained  from  years  of  observation  of  cases ;  for  example, 
Bruce  was  able  to  obtain  records  of  the  admission  of  627  cases  to 
Valletta  Hospital  during  the  12  years  1876  to  18S7.  Prior  to  1897, 
Mediterranean  Fever  was  included  with  simple  continued  fever  in 
official  returns  under  the  heading  of  "  Other  Continued  Fevers,"  enteric 
having  been  shown  as  a  separate  disease  since  1882,  before  which  year 
the  heading  of  "  Continued  Fevers  "  included  enteric,  Mediterranean 
and  simple  continue^  fevers.  Consequently,  although  records  of  enteric 
prevalence  can  be  obtained  as  far  back  as  1882,  records  in  which 
Mediterranean  and  simple  contiimed  fevers  are  separately  shown  only 
begin  with  the  year  1897.  It  follows  that,  in  maldng  comparisons  of 
recent  with  old  statistics,  it  is  necessary  to  do  so  on  a  "  Total  of 
■Continued  Fevers  "  basis. 

Mediterranean  Fever  statistics  require  to  be  brought  up  to  date,  as, 
up  to  the  present,  the  only  readily  available  compilations  are  those 
given  by  Hughes,  ending  with  1895,  and  published  in  his  book  in  1897. 
Hughes'  tables  deal  with  the  periods  when  it  was  impossible  to  split  up 
"  Continued  Fevers  "  into  the  component  parts,  and  they  end  at  a  time 
when  the  prevalence  of  continued  fevers  appeared  to  be  on  the  decrease, 
whereas  they  have  since  shown  a  strong  upward  tendency.  A  con- 
siderable amount  of  attention  has,  therefore,  been  given  to  statistical 
details,  and  particularly  to  those  of  the  period  beginning  with  1897, 
when  separate  Mediterranean  Fever  statistics  were  first  obtainable. 

1.  Contimted  Fevers  in  Alalia  from  ISQl  io  1905. 

The  earliest  statistical  data  relating  to  the  prevalence  of  continued 
fevers  in  Malta  which  we  have  been  able  to  find  are  for  the  period 
1813  to  1818,  when  the  admission  rate  was  89"1  and  the  death  rate 
1"88  per  1000.  As  time  went  on,  continued  fevers  manifested  a 
steadily  increasing  prevalence  amongst  the  troops.  Thus,  in  the 
decennial  period  1836 — 1847,  the  admission  ratio  had  risen  to  207*3 
per  1000,  with  a  death  rate  of  1-46.  In  1859,  the  prevalence  of  these 
fevers  reached  its  culminating  point  with  an  admission  ratio  of  269*5, 
and  this  is  still  the  highest  on  record ;  the  same  is  true  of  the  death 
rate,  which  was  8-85  per  1000.  The  following  connncnts  appear  in  the 
Army  Medical  Department  Keport  for  the  year : — "  Although  there  has 
been  a  slight  increase  in  j)aroxysmal  fevers  and  rheumatism,  the  great 
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difference,  both  in  the  number  of  cases  and  deaths,  has  been  attrilmtablc 
to  fevers  of  the  continued  type.  The  excess  in  1859  over  the  jorevious- 
average  amounting  to  62  per  1000  in  the  admissions,  and  7-4  per  1000' 
in  the  deaths.  The  disease  appears  to  have  become  more  than  usually 
l^revalent  in  the  second  quarter  of  the  year,  to  have  reached  its  maximum 
in  the  third,  but  to  have  caused  the  greatest  number  of  deaths  in  the 
fourth  quarter.  The  fever  was  of  typhoid  type,  and  of  a  very  fatal 
character,  the  deaths  amounting  to  1  in  28  of  all  the  cases,  while  in 
the  23rd  Regiment  they  were  as  high  as  1  in  20,  and  in  the  4th  Rifle 
Brigade  1  in  18.  On  the  average  of  the  10  years  1837 — 1846,  con- 
tinued fever  proved  fatal  to  only  1  in  141  cases."  The  high  mortality 
and  its  occurrence  at  the  close  of  the  year  indicate  an  enteric  epidemic 
grafted  on  to  the  ordinary  fever  prevalence.  Of  the  six  regiments,  the 
only  corps  which  appears  to  have  enjoyed  a  marked  exemption  from  the 
disease  was  the  1st  Battalion  21st  Regiment,  the  only  old  battalion 
serving  in  the  island,  Avhile  by  far  the  highest  proportion  of  admissions,, 
but  with  a  moderate  death  rate,  occurred  in  the  2nd  Battalion  22nd 
Regiment,  which  arrived  from  England  in  the  end  of  May,  just  as  the 
hot  weather  set  in.  Overcrowded  barracks  and  a  hot  dry  season  were 
accompanying  conditions. 

The  following  table  shows  the  prevalence  of  "  Continued  Fevers  "  in 
Malta  up  to  the  end  of  1905.  For  purposes  of  comparison,  the  ratios 
of  admissions  from  all  causes  are  given,  as  well  as  the  corresponding 
statistical  data  relating  to  Gibraltar.  The  ratios  are  arranged  in 
decennial  periods  from  1861  to  1900,  followed  by  the  quinquennial 
period  1901  to  1905. 

Table  I. 
Malta. 


All  causes. 

Continued  fevers. 

Proportion  of 

continued 

Period. 

Ratio  per  1000. 

Ratio  per  1000. 

fevers  to 

admissions 

I 

from  all  causes. 

Admissions. 

1 

Deaths. 

Admissions. 

Deaths. 

per  cent. 

181.3—18 

89-1 

1  -88 

1837—46 

207  -3 

1  -46 

1859 

1213  -9 

"  19-02 

269  -5 

8  -85 

22 

1860 

983  -0 

10  -59 

208  -6 

3-87 

21 

1861—70 

798  -1 

13  -49 

172  -7 

3  -09 

22 

1871—80 

857  -1 

9-77 

155  -3 

2  -56 

18 

1881—90 

698  -7 

8  -70 

122  -4 

3-36 

17  -5 

1891—1900 

784  -7 

7-56 

171  -6 

3  -58 

22 

1901—0.5 

646  -1 

6-32 

174  -3 

2  -50 

27 

Ratios 

}■    762  -2 

9  -13 

1861—1905 

159  -8 

3-09 

21 
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Gibraltar. 


All  causes. 

Continued  fevers. 

Proportion  of 
continued 
fevers  to 
admissions 

Period. 

Ratio  per  1000. 

Ratio  per  1000. 

Admissions. 

Deatlis. 

Admissions. 

Deaths. 

from  all  causes. 

1813—18 
1837—46 

1859 

1860 
1861—70 
1871—80 

looX — vU 

1891—1900 
1901—05 

949-0 
825  -0 
742  -5 
675  -8 
800  -4 
718  -6 
362  -8 

7-  18 
11  -06 

8-  44 
6-66 
6-01 
4-00 
3-71 

75  -5 

107  -5 
59  -4 
72  -9 
87  -9 

108  -9 
20  -3 

9-6 

1-  87 

2-  91 
1  -07 
1  -60 
1  -23 
2-24 
1  -01 
0-59 

per  cent. 

11 
7 
10 
13 

xo  b 
2-8 
2-7 

Ratios 
1861—1905 

1  692-9 

6-01 

65  1 

1  -42 

9-4 

The  chief  points  which  this  table  brings  into  prominence  are  as 
follows : — 

1.  The  great  jDrevalence  of  continued  fevers  in  Malta. 

2.  The  increase  in  prevalence  in  recent  years. 

3.  That,  although  the  general  decennial  admission  ratios  (all  causes) 
show  comparatively  little  change  since  1861,  there  has  been  a  gradual 
but  steady  decrease  in  the  corresponding  death  rates. 

4.  That  the  decennial  death  rates  from  continued  fevers  for  the  same 
period  show  no  improvement. 

5.  That  the  health  of  the  garrison  of  Malta  compares  unfavourably 
with  that  of  Clibraltar,  especially  as  regards  prevalence  of  continued 
fevers. 

6.  That  there  has  been  a  remarkable  disappearance  of  fevers  of 
continued  type  (except  enteric)  from  Gibraltar,  and  this  has  taken  place 
in  the  course  of  the  last  20  years. 

Concerning  the  increase  of  continued  fevers  which  occurred  in  the 
second  and  part  of  the  third  quarters  of  last  century,  reaching  its 
highest  point  in  1859,  we  have  nothing  to  say.  The  thirty  years 
1861 — 1890  are  marked  by  a  decreased  prevalence  of  continued  fevers, 
as  evidenced  by  ratios  of  172-7,  155-3,  and  122-4,  for  the  successive 
decennial  periods.  The  next  fifteen  years  showed  a  very  considerable 
increase  in  fever  prevalence,  the  decennial  ratio  for  1891 — 1900  being 
171-6  per  1000,  and  this  was  followed  by  a  further  increase  to  174-3, 
the  average  rate  observed  during  the  five  years  1901  to  1905.  During 
the  thirty  years'  period  of  decrease  the  strength  of  the  garrison  averaged 
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about  5200,  while  the  caverage  strength  for  the  ten  years  1891 — 1900, 
was  about  7800,  and  for  the  five  years  1901 — 1905  just  over  8000. 
At  the  close  of  the  second  decade  of  the  period  of  decrease  an  unsettling 
factor  is  introduced  into  the  question,  namely,  the  short  service  system, 
which  would  cause  a  greater  circulation  of  men  and,  therefore,  a 
corresponding  increase  in  the  quantity  of  susceptible  material.  A 
reference  to  Chart  1  will  show  that  this  change  Avas  associated  with 
increased  prevalence  of  enteric  fever.  Indeed,  during  the  four  years, 
1882 — 1885  enteric  fever  was  higher  than  it  has  ever  been  either 
before  or  since.  But  the  change  does  not  appear  to  have  exercised  any 
immediate  effect  on  the  prevalence  of  the  other  continued  fevers,  i.e., 
simple  continued  and  ]Mediterranean  Fevers.  In  fact,  three  of  the 
years  when  enteric  was  so  prevalent,  1882—1884,  are  years  when  the 
prevalence  of  the  other  continued  fevers  was  light,  while  the  five  years 
1887 — 1891  are  remarkable  as  being  the  years  showing  the  lowest 
prevalence  of  continued  fevers  which  has  occurred  during  the  entire 
period  from  1861  to  1905. 

(1)  Relation  to  Sanitary  Conditions. — That  a  factor  altogether  outside 
ordinary  sanitary  defects  must  exist  to  account  for  the  increase  in 
prevalence  of  continued  fevers  in  recent  years  seems  more  than 
probable,  when  it  is  considered  that  the  soldier  must  have  been  living 
under  far  better  conditions,  and  with  far  better  sanitary  surroundings, 
during  the  fifteen  years  1891  to  1905  than  tkose  that  obtained  during 
the  greater  part  of  the  thirty  years  1861  to  1890.  Yet,  the  1891  to 
1905  period  was  marked  by  a  largely  increased  prevalence  of  these 
fevers.  In  the  Army  Medical  Department  Eeport  for  1861,  the 
following  comment  is  made,  in  a  reference  to  the  opening  of  new 
stone  barracks  at  Pembroke  Camp,  St.  George's  Bay,  "  that  they  must 
prove  a  valuable  relief  to  the  hitherto  densely  packed  garrison  of 
Malta."  And,  in  connection  with  the  erection  of  two  wooden  huts  at 
Upper  St.  Elmo,  we  are  informed,  that  they  were  much  required,  for 
the  barracks,  generally,  throughout  the  garrison,  are  imperfect  in  their 
means  of  ventilation,  limited  in  respect  of  their  cubic  space, 
objectionably  situated  for  their  health  as  an  especial  question,  and  had 
imperfect  drainage.  In  another  part  of  the  report,  the  Principal 
Medical  Officer,  when  reviewing  the  sanitary  conditions  generally, 
remarks  that,  barracks  being  throughout  the  command  within  the  lines 
of  fortification,  old  structures  built  by  the  "  Knights  "  and  connected  with 
the  defences,  they  are  ill-ventilated  and  often  damp,  and  much  of  the 
disease  which  occurs  in  the  garrison  is  engendered  by  them.  Con- 
sistent with  their  present  construction,  although  capable  of  much 
improvement,  it  is  thought  they  never  can  be  placed  on  a  high 
sanitary  footing  suitable  to  the  climate;  and  he  advances  for 
consideration,  whether  the  erection  of  quarters  outside  the  walls,  for 
occupation  in  time  of  peace,  would  not  be  attended  with  satisfactory 
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results,  not  only  in  a  sanitary,  but  also  in  a  financial  view.  The- 
barracks,  at  this  time,  are  also  described  as  cheerless,  badly  lit  and  ill 
warmed.     From  very  early  days  the  overcrowded  barracks  were 
relieved  in  the  hot  season  of  a  portion  of  their  occupants  by  pitching, 
tents,  and  it  is  several  times  recorded  that  this  measure  always 
appeared  to  be  followed  by  a  lessening  of  sickness  in  the  barracks- 
concerned,  while  it  is  also  stated  that  the  type  of  case  from  the  tents 
was  less  severe  than  cases  from  the  barrack  rooms.    Such,  then,  were 
some  of  the  conditions  under  which  soldiers  were  li^dng  in  the  early 
part  of  the  thirty  years'  period  of  decreased  fever  prevalence,  and,, 
although  sanitary  improvements  were  made  in  those  old  barracks  as 
years  went  on,  no  new  barracks  were  opened  between  1861  and  1896. 
Towards  the  close  of  this  period  two  great  sanitary  advances  were- 
made,  in  the  remodelling  of  the  drainage  of  Valletta  in  1885,  and  in 
the  provision  of  a  better  water  supply  in  1887.    New  barracks  were 
built  and  were  opened  at  Imtarfa  in  1896,  Tigne  in  1901,  New 
Floriana  (A,  B,  and  C  blocks)  in  1903  and  St.  AndreAv's  Barracks,. 
Pembroke,  in  1905.    Yet,  notwithstanding  general  sanitary  improve- 
ments in  old  barracks  and  the  provision  of  new  barracks,  and  that  the- 
clothing  and  feeding,  as  well  as  the  general  environment  of  the  soldier 
have  been  altered  greatly  for  the  better  since  the  sixties  and  seventies,, 
continued  fevers  increased  in  prevalence  during  the  decennial  period 
1891  to  1900,  and  increased  still  further  in  the  five  years  1901  to 
1905,  the  ratio  for  the  latter  period  being  174-3  per  1000,  or  1-6 
higher  than  the  decennial  ratio  of  1861  to  1870.    Even  granting  that 
there  was  still  much  sanitary  deficiency  remaining  in  the  1891  to 
1905  period,  surely  it  cannot  be  maintained  that  the  sanitarj^  condi- 
tions were  worse  than  in  the  preceding  thirty  years.    That  sanitary 
improvements  were  exercising  a  beneficial  effect  on  the  general  health 
conditions  of  the  troops  is  rendered  evident  by  consideration  of  the 
death  rates  from  all  causes  (Table  I),  from  which  it  will  be  observed 
that  the  death  rate  of  13"49  per  1000  for  the  decennial  period  1861  to- 
1870  had  fallen  to  6'32  per  1000  for  the  five  years  1901  to  1905,  and 
that  the  descent  has  been  gradual  and  progressive  for  each  succeeding 
decennial   period.     Table  I   also  shows   that  there  has  been  no- 
corresponding  decrease  in  the  fever  death  rates,  in  fact  there  has  been 
little  or  no  change,  which  consideration  appears  to  indicate  that 
sanitary  improvements  have  not  exerted  any  influence  in  diminishing 
the  severity  of  type  of  these  fevers,  and,  as  we  have  seen,  the 
incidence  has  increased. 

(2)  Relation  to  Strength  of  Gimison. — As  already  pointed  out,  there 
was  a  very  marked  difference  in  the  strength  of  the  garrison  in  the 
two  periods.  The  annual  average  strength  for  the  period  from  1861 
to  1890  was  about  5200,  while  for  the  10  j^ears  1891  to  1900  it 
averaged  about  7800,  and  for  the  five  years  1901  to  1905  just  over 
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8000.     On  examination  of  the  yearly  strengths  from  which  these 
averages  are  calculated,  it  is  observed  that  for  by  far  the  greater  part 
of  the  thirty  years'  period  the  annual  strength  was  generally  under 
5000  men,  and  often  considerably  under  that  number.    In  1887  the 
strength  began  to  be  increased,  the  average  strength  for  that  year 
being  5499,  and  each  year  troops  were  added  gradually  to  the  garrison 
until  a  strength  of  7055  was  reached  in  1890,  of  7847  in  1892,  and  of 
8292  in  1895.     As  no  new  barracks  were  available  until  1896, 
accommodation  for  the  additional  2000  to  3000  men  had  to  be  found 
in  existing  barracks,  which  may  have  meant  overcrowding.  Nothing 
happened  during  the  first  three  years,  1887  to  1889,  in  fact  they  were 
exceptionally  healthy  years.    But  in  1890,  when  the  strength  had 
reached  just  over  7000  men,  enteric  fever  became  more  than  usually 
prevalent,  and  there  was  large  enteric   prevalence  in  1893.  The 
sustained  increase  of  the  continued  fevers,  as  a  whole,  dates  from 
1892. 

(3)  Cyclical  Periods. — Hughes  has  pointed  out  that  continued  fever 
prevalence  appears  to  run  in  definite  cycles,  and  he  defines  a  cyclical 
period  as  the  period  which  extends  from  one  maximum  year  of 
prevalence  to  the  next  maximum  year.    Chart  1  shows  that  the  years 
of  maximum  prevalence  were  1859,  1867,  1872,  1879,  1885,  1892, 
1898,  and  1905,  the  intervals  being  eight,  five,  seven,  six,  seven,  six, 
and  seven  years  respectively.    The  first  five  of  those  cyclical  periods 
showed  decrease,  the  last  two  increase  of  fever  prevalence.    We  are 
unable  to  give  any  exact  evidence  as  to  what  determines  this  apparent 
periodicity.    We  do  not  know  which  of  the  forms  of  continued  fever 
have  played  the  chief  part  in  it,  or  whether  they  have  all  had  a  share. 
We  know  that  cyclical  prevalence  is  observed  in  other  diseases,  and  it 
may  be  the  case  here  also,  that  after  the  main  part  of  the  susceptible 
material,  present  for  the  time,  has  been  used  up,  an  interval  must 
pass  during  which  fresh  material  is  accumulating.     In  a  military 
station  like  Malta  there  is  necessarily  frequent  movement  of  troops ; 
regiments  and  drafts  are  constantly  coming  and  going.    New  arrivals 
probably  always  bring  a  fresh  accession  of  susceptible  material.  In 
some  years  there  is  less  fluctuation  than  in  others,  and  the  garrison  is 
for  a  short  period  correspondingly  more  stable.    It  is  easy  to  under 
stand  that  at  some  periods  there  may  be  unusually  large  accumula  ■ 
tions  of  susceptible  individuals,  but  it  is  thought  that  this  would  be 
more  likely  to  show  itself  in  a  military  population  by  irregular 
outbursts  rather  than  by  more  or  less  well  defined  cycles.  For 
example,  Chart  1  shows  an  outburst  of  fever  in  Gibraltar  during  the 
years  1881  to  1885,  which  may  have  been  contributed  to  by  an 
unusual  accession  of  susceptible  individuals.    We  are  told,  in  regard 
to  one  of  the  years,  that  the  garrison  contained  many  young  soldiers, 
and  the  increase  of  fever  in  the  years  in  question  occurred  in  a  periorl 
(2089)  /, 
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shortly  cafter  the  introduction  of  the  short  service  system.  Attention 
should  be  paid  to  the  fact  that  cyclical  periodicity  is  not  a  feature  of 
the  Gibraltar  part  of  this  chart. 

(4)  Extent  of  Prevalence. — During  the  forty-five  years  1861  to  1905 
the  continued  fevers  (simple  continued,  Mediterranean,  enteric)  have 
been  the  cause  of  21  per  cent.,  or  just  over  one-fifth,  of  the  total 
admissions  to  hospital  from  all  causes  in  Malta,  and  they  have  also 
been  responsible  for  just  over  one-third  of  the  total  number  of  deaths. 
In  Gibraltar,  for  the  same  period,  these  fevers  have  been  the  cause  of 
9*4  per  cent.,  or  just  less  than  one-tenth,  of  the  total  admissions  to 
hospital,  and  they  have  caused  about  one-fourth  of  the  total  deaths. 

(5)  Comparison  of  Malta  and  Gibraltar. — The  general  health  of  the 
garrison  of  Malta  also  compares  unfavourably  with  that  of  Gibraltar 
{vide  Table  I).  The  decennial  admission  ratios  from  all  causes  are 
lower  in  the  case  of  the  latter,  except  for  the  decennial  period 
1881  to  1890,  when  the  ratio  was  800-4  per  1000  for  Gibraltar  against 
698'7  for  Malta.  The  Gibraltar  death  rates  are  uniformly  lower  than 
those  of  Malta.     It  is  a  notable  circumstance  that  the  ten  years 

1881  to  1890  show  the  highest  prevalence  of  continued  fevers  on 
record  for  Gibraltar,  whereas  it  was  the  period  when  the  prevalence 
of  these  fevers  was  at  its  lowest  point  in  Malta. 

It  will  be  observed  {vide  Table  I)  that  commencing  ^vith  the 
decennium  1861  to  1870,  the  prevalence  of  continued  fevers  in 
Gibraltar  showed  steady  increase  from  59*4  per  1000  until  it  reached 
108*9  in  the  ten  years  1881  to  1890,  so  that  increase  was  the  order  of 
things  in  Gibraltar  during  the  thirty  years  that  decrease  was  occurring 
in  Malta.  In  Gibraltar,  during  the  first  five  years  of  the  1881  to  1890 
period,  there  was  a  remarkable  increase  in  prevalence  of  continued 
fevers,  which  then  reached  the  highest  point  ever  observed  in  this 
station,  the  highest  ratio  on  record  being  that  of  197*9  per  1000  for 
1882,  while  the  ratio  for  1881  was  164-3,  and  the  ratios  for  1883, 
1884,  and  1885,  were  171-4,  176-8,  and  160-0,  respectively.  The 
increase  appears  to  have  been  chiefly  in  continued  fevers,  other  than 
enteric,  as,  although  enteric  was  rather  more  than  usually  present  in 

1882  and  1885,  no  special  enteric  prevalence  was  observecl  in  1883  or 
1884.  During  the  second  five  years  of  this  period  the  very  opposite 
was  observed.  In  1886,  a  large  outbreak  of  enteric  fever  occurred, 
regarding  which  it  is  stated,  that  the  disease  was  introduced  by 
a  regiment  which  had  lately  come  form  Egypt  to  Gibraltar,  and  for 
the  next  three  years  enteric  was  unusually  prevalent.  During  these 
four  enteric  years  there  was  a  great  lessening  of  the  other  continued 
fevers,  their  prevalence  being  reduced  to  about  one-fifth  of  what  it  was 
for  the  four  immediately  preceding  years,  1882  to  1885.  The  figures 
for  the  decennial  period  are  as  follows  : — (see  also  Chart  1). 
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Gibraltar,  1881—1890.    Ratios  per  1000. 


Year. 

Enteric  fever. 

Otlier 
continued  fevers. 

Total 
continued  fevers. 

1881 

Not  known 

Not  known 

164-3 

1882 

8  -8 

189  -1 

197  -9 

1883 

2-5 

168  -9 

171-4 

1884 

0-6 

176  -2 

176  -8 

looo 

5  •? 

154  3 

160  -0 

1886 

36  7 

40  -2 

76  -9 

1887 

7-6 

22  -7 

30-3 

1888 

15-4 

27  -7 

43-1 

1889 

9-0 

28  -8 

37  -8 

1890 

5-6 

30  -5 

36-1 

Absolutely  certain  evidence  as  to  the  cause  of  the  great  increase  of 
fever  prevalence  during  the  first  half  of  this  decennial  period  is,  as 
might  be  expected,  impossible  to  obtain,  but  it  may  be  stated  that  it 
coincided  in  point  of  time  with  the  introduction  of  the  short  service 
system,  and  Horrocks,  in  his  paper  on  "  Mediterranean  Fever  in 
Gibraltar"  (Part  V  of  the  Commission  Eeports)  points  out  the 
significant  fact,  that  in  1883  practically  all  the  goats  on  the  Eock 
were  Maltese,  and  also,  that  at  that  time  regular  shipments  of  goats 
from  Malta  to  Gibraltar  took  place. 

In  Chart  1  the  prevalence  of  continued  fevers  in  Malta  and 
Gibraltar  from  1859  to  1905  is  contrasted,  and  a  most  extraordinary 
contrast  is  observed  between  the  fever  records  of  the  two 
Mediterranean  stations  during  the  twenty  years  1886  to  1905.  In  that 
time,  Mediterranean  Fever  has  almost  completely  disappeared  from 
Gibraltar,  and  coincident  with  its  disappearance  there  has  been 
a  most  remarkable  lessening  in  the  prevalence  of  simple  continued 
fevers.  On  the  other  hand,  in  Malta,  during  the  same  period,  there 
was  very  great  prevalence  of  these  fevers. 

The  disappearance  of  these  fevers  from  Gibraltar  began  somewhat 
abruptly  in  1886  and,  as  already  stated,  1886  particularly,  and  the 
three  following  years  to  a  less  extent,  were  years  in  which  enteric 
was  more  than  usually  prevalent.  Since  that  time  up  to  1905, 
although  the  enteric  ratios  have  been  moderate,  the  prevalence  of  the 
disease  has  been  steady.  The  conditionR,  therefore,  which  were 
bringing  about  the  disappearance  of  Mediterranean  and  simple 
continued  fevers  were  apparently  not  affecting  to  any  considerable 
extent,  if  at  all,  the  prevalence  of  enteric.  It  seems  worth  noting 
here  that  the  Army  Medical  Department  Report  for  1892  gives  the 
information  that  all  the  milk  for  the  troops  in  Gibraltar  was  then  being 
boiled  as  a  preventive  measure  against  enteric  fever. 

The  following  are  the  ratios  for  Mediterranean,  simple  continued 
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and  enteric  fevei's  for  Gibraltar  from  1897,  the  year  from  which  the 
statistics  are  first  given  separately  in  army  returns  : — 

Gibraltar,  1897—1905.    Eatios  per  1000. 


Year. 

IVr  d  i  t",  p  r  r  a  n  e  a  n 

Siiuple  continued, 
fever. 

Enteric 
fever. 

1897 

4-0 

10  -1 

3  -4 

1898 

6-3 

11  -2 

4-2 

18S9 

4-2 

4-7 

2-1 

1900 

2  -0 

6-8 

4-3 

1901 

2  -4 

4-1 

3-6 

1902 

1  -0 

2  -2 

3  1 

1903 

1  -9 

5-8 

2-3 

1904 

4-8 

2-9 

1905 

0-7 

9-1 

4-1 

It  will  be  observed  from  a  consideration  of  these  ratios,  or,  better 
still  perhaps,  by  a  glance  at  Chart  1,  that  there  was  a  second  small, 
but  still  well  marked,  decrease  of  Mediterranean  fever  prevalence  in 
1900  in  Gibraltar,  that  the  ratio  was  very  low  in  the  next  three  years, 
and  that  there  were  no  cases  at  all  in  1904.  The  ratio  of  0*7  for 
1905  represents  only  three  admissions  for  the  disease,  and  in  regard 
to  two  of  the  cases  it  was  stated  that  the  men  had  lately  arrived  iu 
a  draft  from  Malta,  and  had  in  all  probability  contracted  the  disease 
there.  The  third  was  a  man  employed  as  a  military  policeman,  who 
had  been  in  Gibraltar  for  five  years,  and  in  this  case  the  probable 
source  of  the  disease  could  not  be  traced.  In  1906  there  have  been 
no  cases  of  Mediterranean  Fever  in  Gibraltar  up  to  the  end  of 
November. 

The  simultaneous  disappearance  of  so  much  of  the  simple  continued 
fever  seems  to  indicate  that  a  common  factor,  or  factors,  had  been 
removed,  or  at  any  rate,  greatly  lessened,  and  also  that  many  cases 
which  were  returned  as  simple  continued  fever  may  have  been  mild 
cases  of  Mediterranean  Fever.  The  disappearance  of  Mediterranean 
Fever  from  Gibraltar  is  discussed  by  Major  Horrocks  in  a  paper 
(Part  V,  Commission  Eeports)  already  referred  to,  with  which  is  a  chart 
showing  a  probable  connection  between  reduction  of  the  number  of 
infected  goats  and  the  decrease  of  fever.  From  this  paper  we  obtain 
the  two  following  important  facts  : — 

(1)  That,  as  a  result  of  the  Avithclrawal  of  grazing  passes,  the 

number  of  goats  was  reduced. 
It  was  ascertained  that  from  1883  to  1893  about  1100  goats  were  sold. 

(2)  Pari  passu  with  the  withdrawal  of  grazing  passes,  and  increase 

in  the  cost  of  shipment,  importation  of  goats  from  Malta  on  a 
large  scale  ceased. 
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Goatkeepers  replaced  their  stock  partly  by  importation  of  Spanish 
goats,  and  partly  by  breeding. 

Horrocks  concludes  his  paper  in  the  following  words  : — "  It  appears 
probable  that  the  rapid  disappearance  of  Mediterranean  Fever  from 
Gibraltar,  which  commenced  in  1885,  was  intimately  connected  with 
the  exodus  of  infected  goats  from  the  Eock.  Improved  sanitary 
conditions,  especially  the  disconnection  of  waste-pipes  and  house-drains 
from  sewers,  may  have  played  a  part  in  causing  the  decrease  of  fever, 
but  as  the  same  sanitary  improvements  have  been  carried  out  in  Malta 
without  any  corresponding  decline  of  Mediterranean  Fever,  it  is  fair  to 
assume  that  their  effect  was  insignificant  compared  with  that  produced 
by  the  removal  of  infected  goats." 

2.  The  Period  of  Separate  Statistics. 

Table  II  gives  the  statistics  of  Mediterranean,  simple  continued, 
and  enteric  fevers  for  Malta  from  1897. 


Table  II. 


Year. 

Average 
strength. 

Mediterranean 
Fever. 

Simple 
continued 
fever. 

Enteric 
fever. 

Total 
continued 
fevers. 

* 

Adm. 

D. 

Adm. 

D. 

Adm. 

D. 

Adm. 

D. 

1897 
1898 
1899 
1900 
1901 
1902 
1903 
1904 
1905 
1906 

8023 
7390 
7425 
8140 
8136 
8758 
8903 
9120 
8294 
6661 

279 
200 
275 
158 
253 
155 
404 
320 
643 
163t 

12 
8 
9 
8 
9 
6 
9 
12 
16 
1 

1275 
1509 
1107 
1158 
1205 
981 
781 
1350 
1199 
504 

1 

34 
62 
41 
31 
41 
38 
18 
79 
64 
9 

15 
24 
17 
11 
11 
4 
8 
16 
17 
1 

1588 
1771 
1423 
1347 
1499 
1174 
1203 
1749 
1906 
676 

27 
33 
26 
19 
20 
10 
17 
28 
33 
2 

*  Excluding  Crete.  t  Including  19  re-admissions. 
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Eatios  per  1000  of  Strength. 


Year. 

Mediterranean 
Fever. 

Simple 
continued 
fever. 

Enteric 
fever. 

Total 
continued 
fevers. 

Adm. 

D. 

Adm. 

D. 

Adm. 

D. 

Adm. 

D. 

1897 
1898 
1899 

1901 
1902 
1903 
1904 
1905 

34  -7 
27  1 
37  -0 
19  -4 
31  -1 
17  -7 
45  -4 

35  -1 
77  -5 

1  -49 
1  "08 
1  -21 

0-  98 

1-  10 

0-  68 

1-  01 
1  -32 
1  '93 

158  -9 
204  '2 
149  1 
142-2 
148-1 
112  -0 
87  -7 
148-0 
144  -6 

0  13 

4-  ? 
o  4 1 
5  -5 

3-  8 

5-  0 

4-  3 
2-0 
8-7 
7-7 

1  -88 
3  25 
2-29 
1  -35 
1  -23 
0-46 

0-  90 

1-  75 

2-  05 

197  -9 
zdy  o 
191  -6 
165  -5 
184  -2 
134  -0 
135-1 
191  -8 
229  -8 

3  -36 

3-50 
2-33 

2-  45 
1  -14 
1  -90 
3  -07 

3-  98 

Ratios  for  "1 
1897—1905  J 

36  -2 

1  -20 

142  -4 

0-01 

5  -5 

1-66 

184-1 

2-87 

1906 

24-5* 

0-15 

75  -6 

1-4 

0-15 

101  -5 

0-30 

*  Excluding  re-admissions,  the  ratio  is  21-6  per  1000. 


(1)  Prevalence. — An  examination  of  the  figures  in  Table  II  shows 
that  there  were  13, 660  admissions  for  continued  fevers,  with  213  deaths 
diu-ing  the  nine  years,  1897 — 1905,  and  that  these  were  made  up  as 
follows : — 


Simple  continued  fever    . . , 
Mediterranean  Fever  

Admissions. 

Per  cent. 

10,565 
2,687 
408 

77 
20 
3 

The  death-rate  for  the  nine  years'  period  works  out  at  1*20  per  1000 
for  Mediterranean  as  compared  with  1-66  for  enteric  fever.  The 
percentage  mortality  to  attack,  in  the  case  of  Mediterranean  Fever,  was 
3'3  per  cent.,  against  a  percentage  mortality  for  enteric  fever  of  30*1 
per  cent.  A  comparison  of  the  Gibraltar  figures  for  the  corresponding 
period  is  of  interest.    They  are  as  under : — 


Admissions. 

Per  cent. 

Simple  continued  fever    . . . 

277 

52  -6 

Mediterranean  Fever  

107 

20  -3 

Enteric  fever  

142 

27-1 
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The  strength  of  CTibraltar  was  over  half  that  of  Malta.  The  death- 
rate  for  Mediterranean  Fever  was  only  0-07  per  1000,  against  0-87  for 
enteric  feA'^er.  For  Mediterranean  Fever  the  percentage  mortality  to 
attack  was  2*9  per  cent.,  and  for  enteric  26  per  cent.  It  is  curious  to 
note  that  the  proportion  which  Mediterranean  Fever  forms  of  the 
total  continued  fevers  is  practically  the  same  as  for  Malta,  and  that 
the  percentage  mortality  to  attack  is  very  similar  for  both. 

(2)  The  ReloMon  of  Simple  Continued  Fevers. — The  great  prevalence 
in  Malta  of  those  indefinite  forms  of  fever  to  which  the  designation 
"simple  continued  "  has  been  applied  is  a  very  remarkable  fact.  We 
have  seen  that  they  constituted  77  per  cent,  of  the  total  admissions  for 
continued  fevers  during  the  nine  years  1897  to  1905.  Mild  febrile 
attacks,  dependent  on  a  variety  of  causes,  are  of  common  occurrence 
amongst  soldiers  serving  in  hot  countries,  but  Malta  compares  most 
unfaA'^ourably  in  this  respect  with  every  other  garrison  in  which  the 
British  soldier  is  serving.  The  following  table  gives  the  comparative 
figures  for  the  nine  years  1897  to  1905,  in  the  places  named,  which  are 
given  in  order  of  prevalence  : — 


Table  III.— Simple  Continued  Fevers. 


1 

Total  admissions, 
1897—1905. 

Eatios  per  1000 
of  strength. 

10,565 

142 

•4 

Egypt   

2,471 

64 

•6 

574 

62 

2 

346 

48 

2 

17,988 

30 

"5 

162 

29 

•9 

371 

27 

•is 

258 

15 

•7 

South  Africa — 

Four  years  before  ■vvar,  1895-98   

1,099 

46 

•9 

809 

6 

•5 

17 

1 

•3 

5 

0 

•7 

None 

1,793 

1 

•9 

Apart  from  the  great  prevalence  in  Malta  of  these  "pyrexias 
of  uncertain  origin,"  as  they  are  to  be  designated  in  the  new 
"Nomenclature  of  Diseases,"  their  undue  prevalence  has  a  direct 
relation  to  Mediterranean  Fever.  Many  cases  are  admitted  ta 
hospital  for  simple  continued  fever  in  which  the  diagnosis  has  to  be 
changed  later  to  that  of  Mediterranean  Fever.  For  example,  in 
1905,  this  happened  in  100  instances.  Over  and  over  again,  during 
our,  investigation  of  cases  in  1906,  the  question  of  ascertaining  the 
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exact  period  of  onset  of  .a  case  of  Mediterranean  Fever  was  rendered 
difficult,  and  sometimes  impossil)le,  by  a  history  of  a  recent,  or  even  a 
remote,  previous  febrile  attack.    A  not  uncommon  type  of  case  is  for  a 
man  to  be  admitted  for  fever,  but  giving  no  serum  reaction,  and  after 
a  stay  of  a  week  or  a  fortnight  in  hospital  he  is  discharged  to  duty  as 
a  case  of  simple  continued  fever.    A  week,  or  a  fortnight,  or  a  month 
later,  he  is  again  admitted  with  febrile  symptoms,  and  often  with  a 
history  of  not  having  felt  well  or  of  having  had  rheumatic-like  pains  for 
either  the  whole  or  part  of  the  interval.    This  time  his  blood  is  found 
to  react,  and  the  illness  pursues  the  ordinary  course  of  a  case  of 
Mediterranean  Fever.    Sometimes  an  attack  may  be  preceded  by  two 
or  more  of  these  simple  continued  fever  admissions.    Or,  again,  there 
may  be  a  history  of  a  previous  attack  of  fever,  sometimes  months 
before,  and  which  may  have  caused  a  much  longer  stay  in  hospital  than 
in  the  first  type  of  case,  but  the  clinical  aspect  was  indefinite,  and  no 
serum  reaction  was  obtained,  and,  consequently,  the  diagnosis  of  simple 
continued  fever  had  to  be  made.    On  his  second  admission,  the  clinical 
appearances  are  unmistakable,  the  blood  is  found  to  give  a  typical 
reaction,  and  the  case  is  returned  as  Mediterranean  Fever.    In  some  of 
these   cases   there   is   sometimes   a   connecting   link  between  the 
admissions,  in  the  shape  of  a  .history  of  the  patient  not  having  felt 
well  since  he  was  discharged  from  hospital  after  his  first  admission,  or 
of  having  been  more  or  less  severely  troubled  by  the  rheumatic-like 
pains,  which   are   so  characteristic   as   sequelae   of   an   attack  of 
Mediterranean  Fever.    The  history  in  these  cases  leaves  little  doubt 
in  the  mind,  that  the  second  fever  attack  is  a  relapse  rather  than 
a  first  infection,  and  that  the  first  admission,  when  simple  continued 
fever  was  diagnosed,  was  the  beginning  of  the  patient's  Mediterranean 
Fever.    There  can  be  little  doubt,  therefore,  that  many  cases  which 
have  been  returned  as  simple  continued  fever  are  in  reality  mild  cases 
of  Mediter  ranean  Fever.    This  must  necessarily  continue  to  be  the 
case  as  long  as  there  is  no  certain  means  of  distinguishing  between 
these  atypical  cases  and  ordinary  febrile  attacks. 

It  will  l)e  seen  from  the  following  table  that  a  considerable 
proportion  of  simple  continued  fever  cases  had  a  prolonged  stay  in 
hospital. 
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Table  IV. — Classification  of  Cases  of  Simple  Continued  Fever,  admitted 
to  the  several  military  hospitals  in  Malta,  according  to  the  number 
of  days  mider  treatment,  for  the  years  1902 — 1905.  The  figures 
for  1906  are  added  for  comparison. 


Year. 

Total 
number 
of  cases. 

5  days 

and 
under. 

5  to  10 
days. 

! 

days. 

In  t.n  20 

days. 

Ovpr 

20  days. 

1902 

981 

95 

646 

135 

28 

77 

1903 

781 

79 

457 

142 

52 

51 

1904 

1350 

194 

867 

184 

49 

56 

1905 

1199 

223 

676 

189 

50 

61 

Totals 
1902-1905 

|43]1 

591 

2646 

650 

179 

245 

Percentages  ... 

13  -7 

61-4 

15  -1 

4-1 

5-7 

1906 

504 

124 

311 

43 

11 

i 

15 

It  will  be  observed  that,  roughly  speaking,  75  per  cent,  of  the  4311 
cases  of  simple  continued  fever  admitted  during  the  four  years 
1902 — 05  were  cases  requiring  only  a  short  stay  in  hospital,  while 
25  per  cent,  were  cases  of  severer  type,  and  5'7  per  cent,  required  over 
20  days'  hospital  treatment.  We  have  no  exact  knowledge  as  to  the 
nature  of  the  fevers  represented  in  the  last  three  of  the  five  groups ; 
many  of  them  may  have  iDeen  mild  or  atypical  Mediterranean  Fever 
cases. 

This  Table  also  indicates  that  there  was  a  large  reduction  in  the 
prevalence  of  simple  continued  fevers  in  1906,  and  especially  in  the 
10  to  15  days,  15  to  20  days,  and  over  20  days,  groups. 

Another  point  which  should  not  be  lost  sight  of  is  the  part  which 
the  ordinary  febrile  attacks  may  play  in  predisposing  to  attack  by  the 
severer  diseases,  Mediterranean  and  enteric. 

Simple  continued  fevers  exhibit  a  very  decided,  it  might  almost  be 
called  an  abrupt,  seasonal  prevalence.  A  sudden  increase  occurs  in 
June,  prevalence  reaches  its  highest  point  regularly  in  July,  decrease 
commences  in  August,  and  a  drop  almost  as  sudden  as  the  rise  in  Jime 
is  observed  with  the  close  of  September.  Chart  2  (p.  140)  shows  the 
average  monthly  prevalence  of  simple  continued  fevers  for  the  seven 
years  1899  to  1905,  together  with  the  average  temperature  and  rainfall 
curves  for  the  same  period. 

High  prevalence  of  Mediterranean  Fever  in  a  unit  is  generally  iisso- 
ciated  with  high  prevalence  of  simple  continued  fever  cases,  but  a  unit 
may  have  an  unusual  number  of  simple  continued  fever  cases  without 
any  corresponding  prevalence  of  Mediterranean  Fever.    The  first  hot 
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season  that  a  regiment  spends  in  Malta  is  usually  marked  by  a  high 
proportion  of  simple  continued  fever  cases,  and  if  it  arrives  close  to  the 
hot  weather,  or  after  the  heat  has  set  in,  the  greater  is  likely  to  be  the 
prevalence  of  febrile  attacks. 

The  barracks  in  which  simple  continued  fevers  have  been  most 
common  in  recent  years  have  been  as  follows: — In  1902,  Manoel, 
Cottonera  Lines,  and  Lower  St.  Elmo  barracks  showed  greatest  pre- 
A^alence.  Li  1903,  Floriana  barracks  had  most  cases,  and  simple 
continued  fever  prevalence  was  associated  with  a  very  large  outbreak 
of  Mediterranean  Fever  affecting  the  1st  Battalion  King's  Royal  Eifles. 
In  1904  a  very  great  prevalence  of  simple  continued  fevers  was  asso- 
ciated with  prevalence  of  both  Mediterranean  and  enteric  fevers  in  the 
2nd  Battalion  Essex  Regiment,  which  arrived  in  Malta  from  England 
on  April  28,  just  at  the  beginning  of  the  fever  season,  and  were 
quartered  in  Lower  St.  Elmo  Barracks ;  next  in  order  of  simple  con- 
tinued fever  prevalence  came  Floriana,  Verdala,  Cottonera  Lines,  and 
Manoel,  in  all  of  which  there  was  also  a  moderate  prevalence  of  Mediter- 
ranean Fever,  and  in  the  three  first-named  barracks  the  occupants  were 
newly-arrived  regiments.  In  1905  the  greatest  prevalence  occurred  in 
Lower  St.  Elmo,  Cottonera  Lines,  Floriana,  and  Pembroke  barracks,  asso- 
ciated in  all  instances  with  marked  prevalence  of  Mediterranean  Fever. 
In  1906  Floriana  was  the  barracks  in  which  most  cases  were  observed,  and 
here,  again,  it  was  associated  with  prevalence  of  Mediterranean  Fever. 
These  facts  would  appear  to  indicate  that  simple  continued  fevers  have 
a  decided  preference  for  the  conditions  obtaining  in  the  old  barracks, 
which  are  mostly  in  confined  situations,  and  Avhere,  if  overcrowding 
does  occur,  it  is  likely  to  have  its  worst  efi'ects.  The  preventive 
measure  indicated  is  to  spread  out  the  men  as  much  as  possible  in  these 
old  barracks  during  the  hot  weather  months. 

Much  work  still  appears  to  be  required  in  the  direction  of  still  further 
separating  simple  continued  fevers  into  component  parts — (1)  in  con- 
nection with  the  ordinary  febriculae,  and  (2)  in  connection  with 
atypical  cases  of  Mediterranean  and  enteric  fevers,  paratyphoid 
infections,  etc. 

To  sum  up,  then,  the  following  considerations  appear  to  warrant  the 
belief  that  a  close  relationship  exists  between  many  cases  of  simple 
continued  fever  and  Mediterranean  Fever,  and  that  the  bond  is  a  common 
causative  factor  or  factors. 

1.  The  undue  prevalence  of  simple  continued  fever  in  Malta  as 
compared  with  garrisons  in  other  warm  climates. 

2.  The  constant  association  of  Mediterranean  and  simple  continued 
fever  prevalence. 

3.  The  simultaneous  disappearance  of  Mediterranean  and  simple 
continued  fevers  which  has  occurred  in  Gibraltar  in  the  course  of  the 
last  20  years. 
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Monbhiy  prevalence   —    Ratios  per  1,000  of  strength. 
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Cliart  2. — Simple  continued  fever  amongst  the  troops  in  Malta. 
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Monthly  prevalence  -    RaCios  per  ipoo  of  stnengCh. 
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Charb  2.— Simple  continued  fever  amongst  tlie  troops  in  Malta. 
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4.  A  similar  reduction  of  simple  continued  fever  prevalence  has 
occurred  during  the  second  half  of  1906  in  Malta,  in  connection  with 
a  reduction  of  Mediterranean  Fever  prevalence.  This  will  l)e  referred 
to  further  in  a  later  part  of  the  Report.  It  is  well  shown  in  Chart  2 
(p.  141). 

(3)  The  L'claHon  of  Enteric  Fever.~lt  is  not  uncommon  to  find  Mediter- 
ranean, enteric,  and  simple  continued  fevers  all  prevalent  at  the  same- 
time  and  in  the  same  areas.  For  example,  the  fever  prevalence  in  the 
Essex  Eegiment  in  1904  and  1905  was  of  this  kind. 


2nd  Battalion  Essex  Regiment  (arrived  in  Malta,  April  28,  1904) 


Month. 

Mediterranean 
Tever. 

Simple  continued, 
fever. 

Enteric  ferer. 

1904  

May  

1 

7 

67 

1 

J  Illy  

19 

226 

3 

20 

35 

1 

18 

44 

1 

7 

4 

6 

November    .  .. 

7 

2 

2 

1 

3 

6 

1905— 

4 

1 

5 

2 

1 

March  

r» 
O 

1 

6 

9 

19 

7 

19 

33 

1 

July   

18 

46 

1 

18 

20 

5 

September   

9 

14 

9 

1 

2 

NoTcmber   

4 

1 

1 

2 

It  will  be  observed  that  enteric  was  the  first  of  the  continued  fevers 
to  make  its  appearance  among  the  men  of  this  regiment,  and  that  it 
began  immediately  on  their  arrival,  but  was  most  prevalent  during  the 
four  months  October  to  January,  a  period  which  had  been  preceded  by 
a  large  outbreak  of  simple  continued  and  Mediterranean  fevers,  and 
just  as  these  fevers  were  beginning  to  show  subsidence.  Another 
example  is  a  sharp  outbreak  of  Mediterranean  and  enteric  fevers  which 
occurred  in  1899,  simultaneously,  amongst  the  cvn\  population  of 
Rabato  and  the  troops  at  Imtarfa  barracks. 

The  follo\ving  facts  appear  to  show  the  existence  of  some  relation 
between  the  two  diseases,  but  it  is  a  relation  regarding  which  there 
is  no  very  precise  knowledge. 
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The  Micrococcus  melitensis  and  B.  typhosus  have  l)Oth  l^een  recovered 
from  the  same  ease  jJost  mortem. 
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Chart  3. — Enteric  fever  amongst  the  troops  in  Malta. — Monthly  prevalence. — 

Eatio  per  1000. 

In  doing  blood  reaction.s  in  fever  cases,  the  serum  is  not  infrequently 
found  to  cause  clumping  of  both  Micrococcus  melitensis  and  B.  typhosus. 
We  have  a  record  of  74  instances  of  this  occurring  among  the  cases 
coming  under  observation  in  1905  and  1906.  In  24  of  these  instances 
there  was  a  good  reaction  to  both  Mediterranean  and  enteric ;  in  one 
instance  only  was  the  enteric  reaction  the  more  pronounced,  and  in  the 
remainder  the  MicrococcAis  melitensis  agglutination  predominated.  There 
is  no  reason  why  the  two  diseases  should  not  be  drawn  from  sources 
existing  quite  separately  at  the  same  time  and  in  the  same  areas,  but 
the  frequent  occurrence  of  cases  presenting  these  double  reactions  seems 
curious. 
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Mediterranean  Fever  often  snper\  enes  on  enteric,  but  in  most  such 
■cases  the  possibility  of  a  fresh  infection  having  occurred  presents 
Itself. 

There  has  been  a  complete  absence  of  enteric  fever  in  the  garrison 
during  the  second  half  of  1906  (viile  Chart  3),  which  is  the  part  of  the 
year  when  enteric  usually  prevails,  and  this  corresponds  in  point  of 
time  with  a  considerable  lessening  in  the  ordinary  prevalence  of  both 
Mediterranean  and  simple  continued  fevers. 

(4)  Prevalence  of  Mediterranean  Fever  in  Malta  from.  1897  to  1905. — 
Table  II  (p.  134)  shows  that  from  the  beginning  of  1897  to  the  end  of 
1905  Mediterranean  Fever  caused  2687  admissions  to  hospital  amongst 
the  non-commissioned  officers  and  men'  of  the  garrison,  and  there  were 
89  deaths.  During  the  same  period  there  were  also  241  cases  with 
three  deaths  amongst  the  officers,  310  cases  with  20  deaths  amongst 
soldiers'  wives,  and  145  cases  with  two  deaths  amongst  soldiers' 
children.  The  total  number  of  admissions  in  the  garrison  during  the 
nine  years  was,  therefore,  3383,  and  the  total  number  of  deaths  115, 
which  figures  give  an  admission  ratio  of  38'0  per  1000,  and  a  death 
rate  of  1*29.  Invaliding  from  Malta  on  account  of  Mediterranean 
Fever  is  high,  and  must  be  a  source  of  large  expense  to  the  State,  as  in 
the  nine  years  under  considei^ation  it  caused  the  invaliding  of  128 
•officers  and  1137  men. 

Year  after  year,  with  unfailing  regularity,  INIediterranean  Fever  has 
manifested  a  widespread  prevalence  amongst  the  troops,  cases  being  con- 
tributed each  year  by  practically  every  corps,  and  a  scattered  distribu- 
tion in  barracks  being  the  usual  rule.  In  some  years  the  distribution  has 
been  a  general  one,  while  in  others  the  prevalence  has  been  epidemic 
in  character.  An  important  feature  of  epidemic  years  is  that  the 
outbreak  is  usually  confined  to  single,  oi-  sometimes  one  or  two,  units, 
while  nothing  more  than  ordinary  prevalence  is  observed  amongst  the 
rest  of  the  garrison;  1898,  1905,  and  1902  may  be  taken  as  examples 
of  years  showing  fever  prevalence  of  a  generally  distributed  character, 
but  at  the  same  time  they  are  years  of  marked  contrast  in  regard 
to  the  extent  of  prevalence  and  the  forms  of  fever  prevailing. 

In  1898  very  high  fever  prevalence  was  observed,  the  ratio  for  all 
continued  fevers,  239-6  per  1000,  being  the  highest  recorded  since 
1859,  but  the  excessive  prevalence  was  chiefl}^  in  cases  of  simple 
continued  fever,  the  admission  rate  for  Mediterranean  Fever  being 
below  the  average  for  the  nine  years'  period.  The  year  which  comes 
next  in  regard  to  high  fever  prevalence  was  1905,  with  a  total  ratio  of 
229*6  per  1000,  but  in  this  year  the  ratio  of  77*5  for  Mediterranean 
Fever  is  the  highest  on  record  ;  the  ratio  for  the  simple  continued 
fever  cases  was  just  above  the  average,  as  was  also  the  admission  rate 
for  enteric  fever.  In  1902,  although  there  was  a  large  garrison,  fever 
prevalence  was  at  the  lowest  point  observed  in  the  nine  years  under 
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consideration,  the  Mediterranean  Fever  rate  being  the  very  low  one  of 
17-7  per  1000,  while  the  admission  rates  for  both  simple  continued  and 
enteric  fevers  were  also  below  the  average. 

The  years  1899,  1903,  and  1904  present  good  examples  of  localised 
epidemic  prevalence  of  Mediterranean  Fever.  The  outbreak  in  the 
Essex  Eegiment  in  1904  has  been  very  fully  described  by  Dr.  Johnstone 
in  Part  II  of  these  Eeports.  The  outbreaks  in  1899  and  1903 
present  points  of  epidemiological  interest  which  seem  worth  putting  on 
record. 

In  1899,  a  sharp  outbreak  of  Mediterranean  and  enteric  fevers 
occurred  amongst  the  civil  population  of  Rabato,  a  suburb  of  Citta 
Vecchia,  and  about  three-quarters  of  a  mile  distant  from  Imtarfa 
Barracks.    At  the  same  time  both  diseases  made  their  appearance 
amongst  the  troops  at  Imtarfa,  most  of  the  cases  being  Mediterranean 
Fever.    The  epidemic  lasted  three  months,  May  to  July.    The  civil 
and  military  authorities  joined  hands  in  an  endeavour  to  trace  the- 
source  of  the  disease,  without  result.     The  points  of  interest  are  r 
(1)  The  sudden  onset  of  the  outbreak;  (2)  the  simultaneous  invasion 
of  both  military  and  civil  sections  of  the  population ;  (3)  the  time  of 
year,  which  was  rather  early  for  an  outbreak,  as  Mediterranean  Fever 
is  usually  most  prevalent  from  June  to  September,  and  the  lasfc 
six  months  of  the  year  is  the  period  of  seasonal  prevalence  for  enteric. 
The  simultaneous  invasion  indicates  a  common  factor,  or  factors.  The 
barracks  are  situated  in  an  isolated  position,  on  a  hill  at  some  distance 
from  Eabato.    There  was  no  reason  to  suspect  the  water  supply,  as  no 
local  source  of  pollution  could  be  discovered,  and  it  was  common  to 
other  places  which  were  not  attacked.    The  barracks  were  only  opened 
in  1896,  and  their  sanitary  condition  should,  therefore,  have  been 
satisfactory,  and  we  are  told  that  nothing  was  discovered  to  which  the 
cause  of  the  outbreak  could  be  attributed.    The  only  food  supply 
common  to  both  civil  and  military  was  milk,  and  although  we  are  not 
in  a  position  to  give  a  definite  negative  to  all  other  probabilities,  . 
viewed  in  the  light  of  our  present  knowledge,  milk  as  the  causative 
factor  seems  best  to  explain  epidemic  prevalence,  sudden  onset,  simul- 
taneous invasion,  and  early  appearance.    We  know  that  Eabato  is. 
a  place  having  many  herds  of  goats,  and  that,  in  recent  times,  goats 
there  have  yielded  infected  milk,  and,  by  inference,  therefore,  possibly 
also  in  1899.    We  know  that  milk  from  the  goat  often  contains  the 
Micrococms  melitensis  in  enormous  numbers,  but  that  the  quantities 
present  in  the  milk  show  great  variations  from  time  to  time,  that  they 
may  disappear  for  days  and  reappear  later,  and  that  no  obvious, 
relation  has  been  observed  to  temperature  or  to  season  of  the  year,, 
either  in  regard  to  abnormal  presence  of  Micrococcus  melitensis,  or  ta 
their  disappearance  altogether  from  an  infected  milk. 

In  1903,  a  very  large  outbreak  occurred  in  the  1st  Btjttalion 
(2089)  I 
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King's  Eoyal  Rifles.    The  regiment  arrived  in  Malta  from  South 
Africa  on  October  16,  1902,  and  were  quartered  in  Floriana  barracks 
until  the  end  of  April,  1904,  when  they  moved  to  Imtarfa  barracks, 
where  they  remained  until  they  left  for  Egypt  on  February  27,  1905. 
Major  Glenn  Allen,  R.A.M.C.,  who  was  in  charge  of  Floriana  District 
at  the  time  of  the  outbreak,  states,*  that  the  battalion  contained 
a  fair  proportion  of  seasoned  men  on  its  first  arrival,  but  during  the 
first  winter  its  strength  was  increased,  and  the  places  of  old  soldiers 
sent  home,  time  expired,  were  filled  by  the  arrival  of  two  or  three 
drafts  from  the  dep6t.    So  that  by  the  time  the  warm  weather  began 
there  were  a  good  many  young  soldiers  in  the  ranks  who,  by  reason  of 
their  immaturity,  may  reasonably  have  been  considered  as  specially 
liable  to  infection. 

The  following  table  gives  a  complete  idew  of  the  fever  prevalence 
during  the  entire  time  of  the  stay  of  the  battalion  in  Malta : — 


Month. 

Mediterranean 
Fever. 

Simple  continued 
fever. 

Enteric  fever. 

1902 — 

Q 

— 

2 

.  1 

— ■ 

1 

■t 
i 

1903 — 

January   

3 

1 

1 

March  

3 

2 



1 

May   

1 

5 

13 

IB 

83 

47 

71 

September   

61 

33 

1 

October   

45 

9 

19 

3 

December   

13 

1904— 

7 

1 

1 

5 

2 

May   

7 

4 

2 

1 

July   

4 

3 

August   

3 

1 

September   

4 

1 

1 

1 

1 

1 

1905— 

2 

1 

*  '  Journal  of  the  Royal  Army  Medical  6orps  '  for  J unc,  1904. 
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Durins:  1903  there  were  in  all  209  admissions  for  Mediterranean 
Fever,  with  five  deaths,  and  65  men  had  to  be  invalided.    The  special 
prevalence  of  the  disease  began  in  June,  and  the  epidemic  was  at  its 
height  in'  August,  September,  and  October.    It  will  be  observed  from 
the  monthly  figures,  given  above,  that  the  epidemic  prevalence  of 
Mediterranean  Fever  cases  was  preceded  by  epidemic  prevalence  of 
simple  continued  fevers,  and  that  there  had  been  admissions  for  simple 
continued  fever  from  the  very  first  month  of  the  arrival  of  the 
battalion  in  Malta.    It  is  interesting  also  to  note  the  almost  entire 
■disappearance  of   simple   continued   fevers   that   marked   the  last 
14  months  of  the  stay  of  the  regiment  in  Malta.    In  August  and 
September,  cases  of  Mediterranean  Fever  were  also  observed  amongst 
the  women  and  children  of  the  regiment  who  were  living  in  quite  new 
married  quarters,  A  Block,  Misida  Bastion.    The  enquiries  made  at 
the  time  of  the  outbreak  appear  to  have  been  negative  in  their  result, 
except  that  it  was  held   that  "  insanitary  conditions "  would  not 
explain  its  occurrence,  and  the  tendency  was  to  accept  the  theory  of 
air-borne  infection.    Building  operations  were  going  on  in  the  vicinity, 
and  there  had  been  much  digging  and  turning  over  of  the  soil,  but, 
as  Major  Glenn  Allen  points  out,  "  By  the  time  the  fever  made  its 
appearance  among  the  single  men  the  new  blocks  of  barracks  were 
practically  completed.   The  disturbance  of  the  soil,  involved  in  digging 
the  foundations,  had  taken  place  during  the  time  that  another  battalion 
was  stationed  in  the  Floriana  District,  among  whom  no  exceptional 
number  of  cases  had  occurred."    Nor  was  there  any  special  prevalence 
of  these  fevers  in  the  old  married  quarters,  which  are  between  the  new 
blocks  and  the  buildings  occupied  by  the  troops  in  Old  Floriana  barracks. 
As  no  conveniences  are  usually  provided  for  the  Maltese  workmen 
employed  on  new  buildings,  the  theory  has  recently  been  advanced  that 
the  soil  becomes  extensively  polluted,  and  that  the  presence  of  one  or  more 
ambulatory  cases  among  the  workmen  might  be  sufficient  to  sow  the 
seeds  of  the  disease.    It  has  to  be  remembered,  however,  that  infected 
urine  does  not  usually  contain  the  specific  micrococci  in  large  numbers, 
consequently  very  gross  contamination  of  dust  should  not  often  occur. 
The  fact  also  that  the  Micrococcus  melitensis  is  readily  destroyed  by 
exposure  to  suidight,  and  the  rapid  dilution  that  must  occur  when  the 
dust  is  blowing  about  under  natural  conditions,  are  against  dust  being 
a  very  common  factor.    Dust-borne  infection  might  be  operative  in 
causing  a  few  cases,  but,  all  things  considered,  it  would  not  explain  an 
epidemic,  occurring  in  the  hottest  months  of  the  year,  and  of  the 
extent  of  the  one  under  consideration.    The  only  fresh  fact  we  can 
give  in  connection  with  this  outbreak  is  that  the  regimental  milk 
supply  was  goats'  milk.    The  supplier  informed  one  of  us  this  year 
(1906)  that  he  and  his  forebears  had  supplied  Floriana  barracks  with 
goats'  milk  for  the  last  20  years.    In  April,  1904,  the  battalion  was 
(2089)  I  2 
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moved  to  Imtarfa,  where  there  was  no  excessive  prevalence  of  Mediter- 
ranean Fever,  and  several  of  the  cases  recorded  as  admissions  were 
relapses  from  the  previous  year.  After  arrival  in  Egypt  on  March  4, 
1905,  the  battalion  was  stationed  at  Cairo,  where  there  were  five 
admissions  for  Mediterranean  Fever  during  that  year.  All  of  them 
were  men  who  had  been  with  the  regiment  in  jNIalta,  but  only  one  of 
the  five  is  known  to  have  had  fever  there.  The  admissions  were  as 
follows : — 


Date  of 

Date  of 

Interval  since 

admission. 

discharge. 

leaving  Malta. 

davs. 

H.  5963  Private  J  

9/5/05 

9/10/05 

70 

(invalided) 

H.  2573  Lance-Corporal  J.*... 

8/8/05 

25/9/05 

161 

H.  4736  Private  H  

8/8/05 

28/9/05 

161 

a.  2589       „  L  

17/8/05 

28/9/05 

170 

H.  4557  Boy  S  

16/8/05 

28/9/05 

169 

*  Had  Mediterranean  Fever  in  Malta,  9/9/03—29/11/03. 


The  diagnosis  in  all  five  cases  was  confirmed  by  serum  reaction. 
The  interval  between  leaving  Malta  and  the  onset  of  illness  is  a  long 
one  in  each  case,  and  suggests  fresh  infection,  but  no  men  who  had 
not  been  in  Malta  were  attacked.  The  grouping  of  the  cases,  four 
men  belonging  to  one  company,  and  the  closeness  of  the  dates  of  the 
August  admissions,  suggest  contact  as  a  factor,  especially  as  the 
second  of  the  cases  had  had  Malta  fever  previously,  but  the  case  for 
contact  would  have  been  better,  had  some  man  or  men  been  attacked 
who  had  not  been  in  Malta.  It  is  also  an  open  question  as  to  whether 
the  lance-corporal's  case  should  be  regarded  as  a  relapse,  after  an 
interval  of  just  over  two  years,  or  as  a  fresh  infection.  The  milk 
supply  of  the  battalion  in  Cairo  was  tinned  milk,  but  the  men  might 
have  had  access  to  goats'  milk  outside  barracks. 

With  reference  to  the  epidemic  and  the  prevalence  of  fevers 
generally  in  the  battalion  while  in  Malta,  the  epidemiological  points 
which  are  of  special  interest  are  : — 

(1)  A  large  epidemic  which  was  at  its  height  from  August  to 
October.  In  1899,  epidemic  prevalence  occurred  at  Imtarfa  during 
the  three  months  May  to  July.  This  appears  to  indicate  a  factor 
outside  seasonal  prevalence. 

(2)  The  epidemic  prevalence  of  simple  continued  fevers,  which 
preceded,  and  was  associated  with,  the  Mediterranean  Fever  outbreak. 

(3)  The  remarkable  absence  of  simple  continued  fevers  which 
marked  the  hot  weather  of  1904,  and  which  may  have  been  the  result 
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of  the  move  of  the  regiment  from  the  old  barracks  at  Floriana  to  the 
new  barracks  at  Imtarfa. 

Prevalence  in  Barracks. — Floriana  barracks  are  several  times  brought 
to  notice  for  high  fever  prevalence  during  the  period  1861  to  1897, 
but  as  to  the  exact  character  of  the  fever  prevailing  in  such  years 
no  information  is  available.  Simple  continued  fevers,  no  doubt, 
formed  the  bulk  of  the  admissions,  but  simple  continued  fever  is  not 
as  a  rule  a  fatal  disease,  so  that,  as  death  rates  were  observed,  the  more 
severe  types  of  fever,  i.e.,  Mediterranean  and  enteric,  must  also  have 
been  present.  In  the  majority  of  the  years  of  this  period,  Floriana 
•does  not  rise  above  the  average,  and  in  some,  notably  1864,  1865, 
1867,  and  1889,  it  is  remarkable  as  having  had  a  low  fever  prevalence. 
Since  the  years  of  separate  fever  statistics,  Floriana  occupied 
a  prominent  position,  in  regard  to  Mediterranean  Fever  prevalence,  in 
1897,  and  in  1903  there  was  a  large  epidemic;  prevalence,  rather 
above  the  average,  was  observed  in  1904  and  1905,  and  considerably 
-above  the  average  in  1906;  while  1898,  1899,  and  1901  were  years  of 
very  moderate  prevalence;  and  1900  and  1902  were  years  in  which 
these  barracks  had  a  low  prevalence  of  Mediterranean  Fever. 

Eicasoli,  Verdala,  Isola  Gate,  and  Polverista  barracks  have  each 
attracted  special  attention  at  different  times,  both  for  high  and  for 
low  fever  prevalence.  Since  1897,  Eicasoli  has  never  shown  more 
than  low  figures  for  Mediterranean  Fever,  although  there  were  more 
cases  than  usual  in  1905.  Verdala  barracks  have  maintained  a  fair 
reputation  for  moderate  Mediterranean  Fever  prevalence  in  the  years 
1898  to  1906.  Verdala  has  had  at  times  a  high  admission  rate  for 
simple  continued  fevers,  and  it  has  had  an  enteric  notoriety  in  the  past. 

Lower  St.  Elmo,  which  in  1859  was  regarded  as  one  of  the  most 
unhealthy  barracks  in  Malta,  was  specially  mentioned  for  low  sickness 
rates  in  1861,  1862,  1864,  1865,  1871,  1872,  and  1889.  In  the  Army 
Medical  Department  Eeport  for  1872  it  is  stated  that  "Lower 
St.  Elmo  maintains  its  good  character."  But  it  occupied  the  highest 
place  for  fever  prevalence  in  1875  and  again  in  1883,  while  it  had  the 
second  highest  place  in  1892.  These  barracks  have  had  an  enteric 
reputation  in  years  past.  As  far  as  Mediterranean  Fever  is  concerned, 
they  have  a  fair  repute  from  1897  to  1903,  but  in  both  1904  and 
1905  they  headed  the  list  for  Mediterranean  Fever  prevalence,  while 
in  1898  and  again  in  1902  low  prevalence  was  observed. 

Manoel  barracks  have  never  shown  more  than  moderate  prevalence 
up  to  1905,  when  each  contributed  about  five  times  its  average  number 
of  cases. 

St.  George's  barracks,  Pembroke,  have  usually  shown  moderate 
prevalence,  but  here,  too,  there  was  a  considerable  increase  in  1905. 

Even  the  newest,  well  built  and  well  sited  barracks  are  not  exempt, 
as  Imtarfa  barracks,  which  are  situated  on  a  hill  in  the  open  country, 
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began  to  show  fever  prevalence  in  1896,  the  year  they  Avere  opened  ; 
a  sharp  outbreak  of  Mediterranean  Fever  occurred  in  them  in  1899  j 
and  they  again  showed  more  than  ordinary  prevalence  in  1905.  Tigne 
(stone  barracks),  opened  in  1901,  the  new  blocks  at  Floriana,  opened  in 
1903,  and  St..  Andrews  barracks,  opened  in  May,  1905,  have  all 
contributed  cases  of  Mediterranean  Fever.  The  same  is  trae  of  both 
old  and  new  married  quarters.  The  provision  of  new  buildings  with 
sanitary  fittings  and  general  surroundings  far  in  advance  of  those 
of  remote  periods  has  not  prevented  the  occurrence  of  Mediterranean 
Fever  amongst  the  occupants. 

The  foregoing  considerations  show  that  great  irregularity  is 
manifested  from  year  to  year  in  regard  to  the  extent  of  fever 
prevalence  in  the  various  barracks  in  Malta.  There  is  no  evidence  of 
a  persistent  and  constantly  recurring  place  infection  in  connection 
with  any  of  the  barracks,  except  perhaps  in  Floriana  old  barracks, 
which,  since  the  large  epidemic  of  1903,  appears  to  have  contributed 
more  than  its  normal  share  of  cases  of  Mediterranean  Fever  in  1904 
and  1906,  but  it  was  better  than  Lower  St.  Elmo  in  1905. 

3.  Prevalence  of  Mediterranean  Fever  in  Different  Brandies  of  tJie 

Service. 

The  following  table  shows  the  prevalence  of  Mediterranean 
Fever  in  Malta,  by  branches  of  the  service,  during  the  f om-  years  1 902 
to  1905. 

(1)  Artillery  and  Infantry  Compared. — This  table  shows  that  the 
artillery  have  suffered  less  from  Mediterranean  Fever  than  the 
infantry,  the  ratio  for  the  former  being  28'0  against  47"2  per  1000  for 
the  latter.  The  general  sickness  rate  amongst  artillery  is  generally- 
better  than  the  infantry,  but  this,  it  is  thought,  would  be  insufficient 
to  account  for  the  large  difference  in  prevalence  of  Mediterranean 
Fever.  One  very  important  difference  between  the  two  bodies  of  men 
is  that  the  artillery  generally  have  used  condensed  milk,  while  the 
infantry  have  used  goats'  milk.  We  are  not  absolutely  certain  about 
the  milk  supply  of  some  of  the  artillery  units  that  left  Malta  during 
the  early  part  of  the  four  years'  period,  but  on  the  assumption  that 
they  used  goats'  milk  in  place  of  condensed  milk,  it  would  only  make 
the  difference  in  the  rates  the  more  sti'iking. 

(2)  Special  Prevalence  of  Mediterranean  Fever  in  the  Boyal  Army 
Medical  Coips. — This  is  obviously  an  important  point,  more  particularl}?- 
as  a  similar  special  liability  is  observed  among  the  Sick  Berth  Staff  of 
the  naval  hospital  at  Bighi. 

Table  V,  p.  151,  shows  that  during  the  four  years  1902  to  1905  the 
incidence  rate  for  the  Royal  Army  Medical  Corps  is  three  times  the 
infantry  rate,  148  as  compared  with  47-2  per  1000.    The  general 
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admission  rate  from  all  causes  for  the  Eoyal  Army  Medical  Corps 
usually  conforms  fairly  closely  to  that  of  the  infantry,  but,  in  that 
year  of  special  fever  prevalence,  1905,  the  medical  unit  had  a  general 
admission  ratio  of  974-2  per  1000  against  681-8  for  the  infantry.  It 
is  also  observed  that  continued  fevers,  using  the  designation  in  its 
inclusive  sense,  caused  50  per  cent,  of  the  total  admissions  to  hospital 
from  all  causes  among  the  Royal  Army  Medical  Corps,  whereas  in  the 
garrison  as  a  whole  the  proportion  is  about  21  per  cent.,  and  even 
that  must  be  regarded  as  an  excessive  proportion. 

From  the  beginning  of  1902  up  to  the  end  of  September,  1906,  the 
average  annual  strengths  of  the  Eoyal  Army  Medical  Corps  were  99 
in  1902,  140  in  1903,  143  in  1904,  155  in  1905,  and  164  for  January 
to  September,  1906.  The  actual  number  of  non-commissioned  officers 
and  men  who  served  in  Malta  during  the  period  in  question  is  364, 
and  of  these  three  were  there  for  the  second  time.  Of  the  364  men, 
92  contracted  Mediterranean  Fever,  their  service  in  Malta  at  the  time 
of  contraction  being  : — 


Under 

1  to  2 

2  to  3 

3  to  4 

4  to  5 

5  to  10 

Total. 

1  year. 

years. 

years. 

years. 

years. 

years. 

44 

24 

14 

6 

2 

2 

92 

These  figures  demonstrate  the  special  liability  of  the  newcomer  to 
attack  by  Mediterranean  Fever. 

Including  simple  continued  and  enteric  fevers  with  Mediterranean 
Fever,  an  examination  of  the  corps  records  in  Malta  showed  that 
a  considerable  proportion  of  men  escape  fever  altogether,  and  employ- 
ments which  figure  often  in  this  group  were  wardmasters,  compounders, 
clerks  and  men  employed  in  stores. 

The  following  table  gives  the  admissions  for  continued  fevers  during 
the  four  years  1902  to  1905.  Of  the  92  cases  referred  to  above,  five  were 
men  who  had  contracted  the  disease  prior  to  1902,  and  there  were 
nine  re-admissions,  hence  the  total  of  78  admissions, for  Mediterranean 
Fever  shown  in  the  table. 
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Eoyal  Army  Medical  Corps, 


Year. 

Average 
annual 
strength. 

Mediterranean 
Fever. 

Simple 
continued 
fever. 

Enteric  fever. 

Total 
continued 
fevers. 

Admis- 

ai.\J  no. 

Ratios 
per 
1000. 

Admis - 

Ratios 
per 
1000. 

Admis- 
sions. 

Ratios 
per 
1000. 

Admis- 
sions. 

Ratios 
per 
lOOU. 

1902 
1903 
1904 
1905 

99 
140 
143 
155 

3 
17 
19 
39 

30  -3 
121  -4 
132  -9 
251  -6 

16 
27 
27 
43 

161  -6 
192  -9 
188-8 
277-4 

1 

1 
1 

10  -1 

7-0 
6-4 

20 
44 
47 
83 

202  -0 
314  -3 
328  -7 
535  -4 

78 

148  -0 

113 

214  -4 

3 

5-7 

194 

368  -1 

During  these  four  years  50  men  of  the  Royal  Army  Medical  Corps 
Avere  invalided  on  account  of  Mediterranean  Fever,  and  it  caused  two 
deaths,  both  in  1905. 

Next  to  the  great  prevalence  of  fevers  in  1905,  the  marked 
disparity  between  1902  and  the  following  years,  as  regards  fever 
prevalence,  is  the  point  which  shows  up  most  prominently  in  this 
table.  The  most  probable  explanation  of  this  is  absence  of  the  usual 
arrival  of  susceptible  material,  owing  to  the  fewness  of  reliefs  during 
the  South  African  War  years,  1899  to  1902.  That  there  were  very 
few  fresh  arrivals  to  join  the  corps  at  this  period  is  well  shown  in  the 
following  analysis  of  the  composition  of  the  Eoyal  Army  Medical 
Corps  unit  serving  in  Malta  at  the  beginning  of  1902.  It  was 
composed  of  men  who  had  joined  as  under  : — 


1895. 

1897. 

1898. 

1899. 

1900. 

1 

1901. 

1 

19 

53 

9 

3 

10 

In  1902,  77  men  joined  the  station,  six  of  them  between  Februaiy 
and  August,  70  on  October  14,  and  one  in  November.  With  the 
accession  of  this  fresh  material,  Mediterranean  Fever  began  after 
a  brief  interval.  There  were  only  three  admissions  for  the  disease  in 
1902.  The  first  was  a  man  who  had  joined  in  January,  1901,  and 
who  was  admitted  on  January  24,  1902.  The  next  was  the  case  of 
a  man  who,  within  a  month  of  his  arrival  on  May  21,  1902,  was 
admitted  for  simple  continued  fever,  and  was  almost  continuously  ill 
afterwards,  until  invalided  on  March  10,  1903  ;  no  blood  reaction  was 
obtained  in  this  case  until  October  8,  1902.  The  third  was  a  man  of 
the  large  draft  which  arrived  on  October  14,  who  was  admitted  for 
Mediterranean  Fever  on  December  19.    The  subsequent  history  of 
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this  draft  is  as  follows :  eight  of  the  men  were  admitted  for  the  disease 
in  1903,  eight  more  in  1904,  four  in  1905,  and  three  in  1906,  24  cases 
in  all  out  of  70  men. 

The  distribution  of  the  disease  in  the  detachments  serving  in  the 
various  military  hospitals  during  the  four  years  was  as  follows  : — 


Hospitals. 


Yalletta. 

Cottonera. 

Forrest. 

Civita 
Vecchia. 

Imtarfa. 

GrOZO. 

1902   

1903   

1904   

1905   

Total  

Admissions, 
ratio  per  1000 
of  corps  strength, 
1902—05 

3  (60) 

4  (222) 
10  (167) 
20  (300) 

—  (52) 

8  (66) 
6  (62) 

9  (143) 

-  (12) 

—  (32) 

1  (27) 

2  (93) 

-  (15) 
1  (70) 
1  (22) 
3  (32) 

-  (13) 

-  (14) 

-  (28) 
1  (69) 

-  (3) 

-  (0) 

-  (14) 

-  (6) 

37  (749) 
ll54  -1 

23  (323) 
149-3 

3  (164) 
76  -9 

5  (139) 
98  -0 

1  (124) 
32  -2 

-  (23) 

The  figures  within  the  brackets  indicate  the  number  of  cases  of 
Mediterranean  Fever  admitted  during  the  year  to  each  hospital. 
Cases  were  treated  in  each  of  these  hospitals  up  to  May,  1906,  after 
which  all  cases  of  the  disease  were  sent  to  Valletta.  This  table  shows 
that  there  is  no  constant  relation  between  the  numbers  of  cases 
occurring  among  the  sick  attendants  and  the  quantity  of  possibly 
infective  material  in  the  wards.  For  example,  at  Valletta  in  1903 
there  were  four  Eoyal  Army  Medical  Corps  cases  with  222  admissions 
for  the  disease,  while  in  1 905  there  were  20  cases  in  a  year  which  had 
300  admissions.  At  Cottonera  in  1903  there  were  eight  corps  cases 
with  66  Mediterranean  Fever  cases,  while  in  1905  there  were  only 
nine  when  more  than  double  the  1903  number  of  cases  passed  through 
the  hospital.  Compare  also  Civita  Vecchia,  one  with  70  in  1903,  and 
three  in  1905,  when  there  were  but  32  admissions. 

The  monthly  distribution  of  cases  was  as  under  : — 


Eoyal  Army  Medical  Corps. 


Year. 

January. 

February. 

March. 

April. 

May.  ! 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

1902 

1 

1 

] 

1903 

1 

1 

1 

2 

2 

1 

2 

1 

1 

2 

3 

1904 

1 

4 

1 

1 

1 

2 

3 

2 

2 

2 

I  1905 

3 

1 

2 

3 

4 

8 

10 

2 

2 

1 

3 

1906 

3 

3 

1 

3 

5 

1 

2 
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The  monthly  prevalence  of  the  disease  in  the  corps  follows  very 
much  the  same  distribution  as  is  exhibited  by  the  rest  of  the  garrison. 

Occupation. — The  duties  of  the  69  men  at  the  time  they  contracted 
the  disease  were  as  follows  : — 


1902-03. 

Men. 

1904,-05. 

Men. 

Total. 

Cooking  class   

9 

3  1 

2 
1 
1 

vvamuuiy  |  Qg^eral  duty  ... 

19  1 
17  / 

5  1 

4  I 

3 

2 

1 

1 
1 

45 

Stewards'  stores... 
Compounder   

• 

Total   

Clerks   

Day  ward  master  and  stewards' 
stores 

Total   

16 

53 

Ward  Duty. — Prior  to  1904,  all  the  men  of  the  Eoyal  Army  Medical 
Corps  employed  on  "ward  duty  "  took  more  or  less  share  in  nursing 
the  sick,  but  since  1904  these  men  have  been  divided  into  two 
classes,  namely,  a  nursing  section,  the  men  belonging  to  which  are 
specially  charged  with  the  nursing  of  the  sick,  and  a  general  duty 
section,  to  the  men  of  which  falls  the  cleaning  work  of  the  wards.  The 
nursing  section  man,  therefore,  comes  into  more  intimate  contact  with 
patients  than  the  general  duty  man  ;  but  the  latter,  in  times  of  special 
strain,  may  sometimes  have  to  lend  a  hand  in  nursing,  and  often  men 
belonging  to  the  general  duty  section  are  working  as  probationers,  with 
a  view  to  passing  into  the  nursing  section.  The  general  duty  man 
employed  in  and  about  the  Mediterranean  Fever  wards  must  necessarily 
handle  possibly  infected  clothing  and  bedding,  and  may  also  come  in 
contact  with  infected  urine  in  latrine  work. 

The  evidence  which  tells  most  in  support  of  contact  as  a  factor  in 
the  causation  of  ,,the  special  prevalence  of  the  disease  amongst  the  men 
of  the  corps  in  Malta  is  that  given  by  Kennedy,*  in  which  he  shows 
that  Avhile  both  nursing  section  and  general  duty  men  employed  in 
1905  in  20 A  ward,  Valletta  Hospital,  the  ward  in  which  Mediterranean 
Fever  cases  were  treated,  contracted  the  disease,  yet  no  attacks 
occurred  amongst  the  men  of  either  class  who  were  employed  in  other 
wards,  where  there  were  no  such  cases.  There  are,  however,  some 
stumbling  blocks  in  the  way  of  general  acceptance  of  the  view  that 
contact  with  cases  is  a  factor  of  primary  importance.  There  would 
appear  to  be  no  constant  relation  between  the  numbers  of  cases 


*  'Journal  of  the  Koyal  Army  Medical  Corps  '  for  April,  1906. 


156    Major  McCulloch,  Major  Weir,  and  Staff-Surgeon  Clayton. 

occurring  amongst  the  sick  attendants  and  the  quantity  of  infective 
material  in  the  wards,  and  the  history  of  previous  years  does  not 
<always  show  that  men  doing  ward  duty  are  marked  out  by  special 
liability  to  attack.    For  instance,  it  is  observed,  on  analysis  of  the 
cases  that  occurred  in  1903  amongst  the  detachment  at  Cottonera,  that 
the  employments  of  the  eight  men  who  contracted  the  disease  were  as 
follows  : — Compounder,  1 ;  in  the  steward's  stores,  2 ;  cooking  class, 
3  ;  and  ward  duty,  2 ;  but  one  of  the  latter  was  employed  in  the  itch 
tents,  and  the  other  was  a  lunatic  attendant.     Again,  the  nirrsing 
.sisters  do  not  show  special  liability  to  the  disease  in  the  performance 
of  their  nursing  duties.    There  were  six  cases  amongst  the  sisters  at 
Cottonera  in  1904  to  1905,  but  no  cases  of  the  disease  have  been 
observed  amongst  the  nursing  sisters  at  Valletta,  although  they  have 
had  to  deal  with  more  than  double  the  number  of  cases  of  Mediter- 
ranean Fever  during  the  four  years  under  discussion.    It  is  also 
important  to  note  that  contact  with  cases  of  the  disease  is  not  accom- 
panied by  the  occurrence  of  cases  among  the  sick  attendants  on  the 
hospital  ship  "  Maine  "  or  in  the  home  military  and  naval  hospitals. 
No  such  cases  have  ever  been  observed,  although  there  must  be  the 
same  contact  in  nursing  patients  and  the  same  handling  of  infected 
clothing,  bedding,  and  excreta  as  in  Malta,  and  probaljly  with  less 
attention  to  personal  precautions  than  is  observed  in  the  case  of  the 
nursing  staffs  of  the  hospitals  in  Malta.    These  facts  seem  to  com- 
pletely negative  the  view  that  "  contact "  is  a  factor  of  primarj-- 
importance  in  the  causation  of  the  special  prevalence  which  has  been 
observed  among  the  men  of  the  Eoyal  Army  Medical  Corps  in  Malta. 
The  one  great  difference  in  the  conditions  between  nursing  cases  of  the 
■disease  in  Malta  and  away  from  Malta  is  the  complete  absence  of  a 
specifically  infected  milk  supply  in  the  latter  case,  and  its  common 
presence,  at  all  events  in  the  past,  in  the  former. 

Cooking. — The  common  occurrence  of  cases  of  the  disease  amongst 
men  employed  in  cooking  in  military  hospitals  in  Malta  is  a  significant 
fact,  and  one  in  which  infection  by  milk  is  strongly  suggested,  as  these 
men  had  the  handling  of  milk  before  its  sterilisation.  Cases  of  this 
kind  seem  to  have  been  of  particularly  common  occurrence  at  Cottonera 
in  the  past. 

Superintendence  of  Goat  Milking. — Three  cases  have  been  observed  in 
which  this  formed  part  of  the  duties  of  the  men  attacked. 

Handling  Infective  Material. — Three  out  of  four  men  belonging  to  the 
Eoyal  Army  Medical  Corps  who  have  been  employed  in  the  Commission 
laboratory  have  been  attacked  by  Mediterranean  Fever,  one  in  1905 
and  two  in  1906.  In  their  case  the  probabilities  are  strongly  in  favour 
of  the  disease  having  been  contracted  by  the  handling  of  infective 
material.  It  is  also  possible  that  infection  sometimes  occurs  from 
handling  infected  clothing,  bedding,  excreta,  etc. 
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It  is  very  significant  that  since  the  milk  change,  that  is  to  say,  during 
the  last  six  months  of  1906,  there  have  been  but  two  cases,  both  at 
Valletta,  and  both  inoculated  men.  One  was  a  laboratory  attendant, 
and  the  other  is  a  possible  relapse.  (See  Cases  17  and  18,  Series  II, 
the  cases  in  the  Eoyal  Army  Medical  Corps,  p.  194,  where  the  cases 
occurring  in  1906  are  discussed  in  detail.) 

The  foregoing  table  indicates  : — 

1.  That  no  unit  escapes  attack  by  Mediterranean  Fever. 

2.  That  an  interval  always  elapses  between  the  arrival  of  a  xmit  in 
Malta  and  the  first  appearance  of  Mediterranean  Fever.  That  is  to 
say,  the  sufferers  have  to  come  to  Malta  to  contract  the  disease,  they 
are  not  landed  suff'ering  from  it. 

3.  That,  in  the  infantry,  the  interval  has  varied  from  under  3  weeks 
to,  in  one  instance  only,  months  (units  whose  milk  supply  is  usually 
goats'  milk). 

4.  That,  in  the  artillery,  the  interval  is  often  much  lengthened, 
varying  from  3  weeks  to  4|,  5|,  7,  8J,  and  15J  months  (units  whose 
milk  supply  is  condensed  milk).  It  will  be  observed  that  many  of  the 
artillery  companies  are  moved  on  from  Gibraltar  to  Malta,  and  it  might 
be  urged  that  the  susceptible  men  have  been  exhausted  during  the 
service  of  the  company  in  the  former  station,  but  exhaustion  of 
material  will  not  explain  the  point,  as  there  has  been  very  little 
Mediterranean  Fever  amongst  the  troops  in  Gibraltar  during  the  years 
in  question. 

5.  That  simple  continued  fevers  nearly  always  appear  first,  and  that 
enteric  fever  is  generally  later  in  showing  itself  than  either  Mediter- 
ranean or  simple  continued  fevers. 

(4)  Prevalence  amongst  0(ftcers,  Women,  and  Children. — Table  VII  gives 
the  Mediterranean  Fever  statistics  relating  to  officers,  -women,  and 
children  for  the  nine  years  1897  to  1905.  The  figures  for  the  N.C.O.'s 
and  men  are  added,  to  give  a  complete  view  of  the  prevalence  of 
this  fever  in  the  garrison  throughout  the  period  in  which  separate 
statistics  become  available. 

It  has  been  divided  into  separate  periods,  because  during  the  second 
period  the  serum  reaction,  as  an  aid  to  diagnosis,  was  in  routine  use 
throughout,  but  this  was  not  the  case  in  the  first  four  years,  1897  to 
1 900.  Blood  examinations  in  cases  suspected  to  be  Mediterranean 
Fever  were  carried  out  by  individual  medical  officers  from  about  1899, 
but  an  order  was  published  on  November  6,  1900,  directing  that  these 
examinations  were  to  be  made  in  all  cases.  The  figures  relating  to  the 
second  period  are,  therefore,  the  more  complete,  and  that  is  why  the 
following  remarks  are  confined  to  that  period. 

On  making  an  analysis  of  the  statistics  relating  to  the  garrison  as  a 
whole,  it  was  found  that,  in  proportion  to  strength,  the  liability  of  the 
officer  to  be  attacked  by  Mediterranean  Fever  is  over  three  times  as 
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Table  VII.— Mediterranean  Fever  in  the  Malta  Garrison. 


(To  face  p.  158.) 


1897  to  1900. 


Officers. 


Children. 


Tear. 


S 
■a 


Eatios  per 
1000. 


Eatios  per 
1000. 


c3 


i  i  t 


1897 

269 

11 

9 

40-9 

1S98 

270 

19 

10 

70  -4 

1  1899 

245 

20 

8 

81  -6 

j  1900 

253 

17 

1 

15 

67  -1 

3-95 

Eatios  per  1000, 1897—1900   64  -6 


,53 

■§ 
p 


Totals. 


a 

T3 


1-35  I  9,454 

—  i  8,855 

—  8,907 

—  -9,516 


309 
254 
330 
188 


Eatios  per 
1000. 


15 
10 
11 
11 


.2  n 


32  -7 
28  -7 
37  -0 
19  -8 


29  -4 


1  -58 
1  13 
1  -23 
1  -16 


1  -28 


1901  to  1905. 


1901 

341 

25 

1 

9 

73-3 

1902 

2.54 

26 

21 

102-3 

1903 

266 

54 

21 

203-0 

1904 

245 

25 

2 

14 

102-0 

1905 

217 

44 

21 

202-7 

Eatios  per  1000,  1901—1905          131  o 


2-93    813^  253  '  9 

8758  155  i  6 

—  !  8903  j  404  !  9 
8-16  I  9120  I  320  12 

—  I  8294  i  643  16 


92 
36 
133 
100 
382 


2-27 


1897-1905...  241 


102-1 


1-27 


—     2687  I  89 


41-1 


36  -2 


31  -1 

1 

1  -10  1  435 

26 

1 

17-7 

0-68  551 

25 

4 

45-4 

1-01  1  609 

70 

1 

35  -1 

1  -32  567 

70 

5 

77-5 

1  -93  '  548 

48 

1 

1  -20 


1  -20 


310 


20 


59-7 
45  '4 
114  9 
123  -4 
87-6 


88  -2 


69 '5 


2  -29 
7-25 
1  -64 
8  -81 
1-82 


4-42 


4-48 


813 
1120 
1206 
928 
860 


9 
18 
33 
39 
15 


—  145 


11  -0 

9,725 

313 

11 

32-2 

1  -13 

16  0 

10,683 

224 

10 

21  -0 

0-91 

27-3 

0-83 

10,984 

561 

11 

51-1 

1  -00 

42-0 

10,860 

454 

19 

1  41  -8 

1-75 

17  -4 

9,919 

750 

37 

I  75-6 

1 

1-71 

23  1 

0-20 

44  1 

1  30 

18-4 

0-25 

3383 

115 

38-0 

1-29 
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ffreut  as  in  the  case  of  the  man.  Soldiers'  wives  are  attacked  in  about 
the  proportion  of  two  to  one  as  compared  with  the  men.  Children 
are  the  least  liable  of  all  to  attack.    The  figures  are  as  follows  : — 

Admission  Eatios,  1901  to  1905. 

Officer^   131-5  per  1000  of  strength. 

Soldiers'  wives   88-2        „  „ 

N.C.O.'s  and  men  ...  41-1  „  „ 
Children    23'1        „  „ 

Another  very  striking  fact  is  the  high  mortality  rate  observed 
amongst  soldiers'  wives.  The  percentages  of  deaths  to  attacks  are  as 
under : — 

Percentages  of  Mortality  to  Attack,  1901 — 1905. 

Soldiers'  wives   5   per  cent. 

N.C  O.'s  and  men   2-8  „ 

Officers    1-7  „ 

Children    0-87  „ 

The  special  liability  of  the  officer  to  attack  is  not  readily  explainable 
on  a  general  assumption  that  the  occurrence  of  the  disease  is  usually 
associated  with  insanitary  conditions.  At  least  as  much  care  is 
bestowed  on  the  maintenance  of  officers'  quarters  and  messes  in  a  satis- 
factory sanitary  state  as  is  given  to  keeping  barracks  in  a  sound  con- 
dition. He  is  also  as  a  rule  less  exposed  to  possible  mosquito  bites 
than  the  man,  as  many  officers  use  mosquito  nets,  whereas  the  men  are 
seldom  or  never  protected  in  that  way.  Nor  can  the  officer  be  said  to 
be  more  exposed  to  the  possibility  of  infection  by  infected  dust.  Yet 
the  fact  remains  that  he  is  three  times  more  liable  to  attack  by  Mediter- 
ranean Fever  than  the  man.  The  milk  hypothesis  seems  best  to  explain 
this  greater  liability.  The  officer  more  often  eats  foods  with  milk  or 
prepared  with  milk,  at  messes,  at  clubs,  or  at  the  houses  of  his  friends. 
Very  likely,  too,  in  the  past,  he  often  got  unsterilised  goats'  milk  with 
tea  or  coffee,  etc.,  and  infection  may  sometimes  have  been  conveyed  in 
cream  or  milk  with  fruits  or  jellies,  ices,  etc.  Bearing  in  mind  the 
extent  to  which  the  goats'  milk  supply  of  Malta  contains  the  Micro- 
cocais  melitensis,  if  it  be  granted  that  the  officer  is  more  in  the  habit 
of  consuming  milk  in  various  forms,  it  must  equally  be  acknowledged 
that  he  is  to  a  corresponding  extent  more  exposed  than  the  soldier  to 
chances  of  partaking  infected  milk. 

The  same  reasoning,  only  in  lesser  degree,  may  also  afford  an 
explanation  of  the  greater  liability  to  attack  exhibited  by  soldiers' 
wives.  It  may  also  be  pointed  out  in  this  connection  that  Table  VII, 
facing  p.  158,  shows  that  both  women  and  children  had  unusually  high 
attack  rates  in  1903  and  1904,  which  were  the  years  just  before  the 
dangers  attending  the  consumption  of  unsterilised  goats'  milk  were 
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known,  while  in  1905,  notwithstanding  that  there  was  much 
Mediterranean  Fever  about,  the  incidence  rate  for  both  women  and 
children  is  much  lower  than  in  the  two  preceding  years,  a  circumstance 
which  may  be  due  to  attention  to  instructions  which  were  issued  in 
that  year  enjoining  the  sterilisation  of  goats'  milk  by  boiling. 

With  regard  to  the  high  percentage  mortality  to  attack  in  the  case 
of  soldiers'  wives,  possible  explanations  may  be  that  the  women  often 
attempt  to  carry  on  their  household  work  too  long,  and  only  give  in 
when  they  become  very  ill,  handicapping  in  this  way  their  chances  of 
recovery,  and  it  is  also  probable  that  all  the  cases  do  not  come  under 
observation. 

(5)  Age  and  Service  in  Malta  in  Belation  to  Mediterranean  Fever. — The 
following  tables  show  the  relation  of  age  and  length  of  service 
to  admissions,  deaths  and  invaliding  on  account  of  Mediterranean 
Fever  during  the  four  years  1902  to  1905. 


Table  VIII. — Age  in  Eelation  to  Mediterranean  Fever,  1902  to  1905. 


1902-05. 

Admis- 
sions. 

Invalids 

Eatios  per  1000. 

Age. 

Aggre- 
gate 
strength. 

Deaths. 

sent 
home. 

Admis- 
sions. 

Deaths. 

Invalid- 
ing. 

TJnder  20  yrs. 
20  to  25  „ 
25  „  30  „ 
30  „  35  „ 
35  „  40  „ 
40  years  and 

4,827 
14,774 
7,423 
4,205 
3,871 
845 

190 
811 
233 
125 
120 
43 

4 
13 
7 

9 
5 
3 

101 
352 
96 
49 
38 
16 

39  -3 
54  -9 
31  -3 
29-7 
31  -0 
50  -9 

0-82 
0-88 

0-  94 

2-  14 

1-  29 

3-  55 

20  -9 
23  -8 
12-9 
11  -6 
9-8 
18  -7 

over 

35,945 

1522 

41 

652 

42-3 

1-14 

18  -1 

It  will  be  observed  that  men  from  20  to  25  years  of  age  appear  to 
be  more  liable  to  attack  than  men  from  25  to  40,  and  that  increased 
liability  is  again  manifested  by  men  over  40  years  of  age.  The 
mortality  is,  however,  markedly  less  for  men  under  30  than  it  is  for 
men  over  that  age.    Men  under  25  show  a  larger  proportion  of 
invalids  than  the  older  men,  but  invaliding  again  shows  increase  for 
men  over  40,  a  group  which  has  also  the  highest  death  rate.  The 
tables  for  the  separate  years  will  be  found  in  the  corresponding  annual 
A.M.D.   Reports,  and  tables  for  1902  and  1903  were  given  by^ 
Dr.  Johnstone  in  Part  II  of  the  Commission  Reports.    On  making 
a  comparison  of  the  statistics  for  1902  with  those  for  other  years,  it  is 
observed  that  the  garrison  in  1902  contained  a  larger  proportion  of 
older  men  than  usual.    For  instance,  comparing  1902,  a  year  of  light 
fever  prevalence,  with  1905,  the  year  presenting  the  heaviest  knowa 
incidence  of  Mediterranean  Fever,  the  figures  are  as  follows :— 
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Year   '            1902.  ^ 

1905. 

Age  groups. 

Average  strength 
(8758). 

Average  strength 
(8294). 

From  30  to  35  years  

„    35  „  40  „   

„     40  years  and  over   

1498 
1593 
230 

609 
242 
72 

In  1902,  also,  there  would  be  a  more  stable  garrison,  as  owing  to  the 
South  African  War  there  would  be  less  movement  of  men  through 
incoming  and  outgoing  troops,  and  therefore  a  proportionate  lessening 
of  susceptible  material.  It  is  of  interest  to  note  that  the  war 
years,  1900  to  1902,  all  showed  moderate  fever  prevalence,  taking 
Mediterranean,  enteric,  and  simple  continued  fevers  into  account,  and 
this  was  specially  the  case  in  regard  to  1900  and  1902.  The  same 
moderate  general  fever  prevalence  was  observed  in  1903,  although 
there  was  in  that  year  a  considerable  increase  in  the  prevalence  of 
Mediterranean  Fever.  In  connection  with  these  years,  also,  it  must  be 
pointed  out  that  the  1st,  3rd,  and  4th  Royal  Garrison  Regiments 
formed  part  of  the  Malta  Garrison  from  the  end  of  1901  to 
April,  1904,  and  that  these  regiments  were  largely  composed  of  old 
soldiers.  The  garrison  regiments  had  a  very  moderate  fever  incidence 
throughout  their  stay  in  Malta,  less  than  is  usually  observed  in  the 
regular  infantry  regiment.  Coincident  with  return  to  ordinary  peace 
conditions,  increased  fever  prevalence  made  its  appearance  in  1904, 
reaching  a  climax  in  1905. 

Table  IX. — Service  in  Malta  in  Relation  to  Mediterranean  Fever, 

1902  to  1905. 


Service  in 
Malta. 


1902-05. 
Aggre- 
gate 
strength, 


Admis- 
sions. 


Deaths. 


Invalids 
sent 
home. 


Eatios  per  1000. 


Admis- 
sions. 


Deaths. 


Invalid- 
ing. 


Under  1  yr. 

17,820 

839 

14 

315 

47-0 

0-78 

17  -7 

1  to    2  yro. 

11,356 

454 

12 

231 

39  -9 

105 

20  -3 

2  „    3  „ 

4,016 

140 

8 

58 

34  -8 

1  -99 

14  -4 

3  „    4  „ 

1,197 

41 

4 

19 

34  -2 

3-34 

15  -9 

4  ,,    5  „ 

712 

14 

7 

19  -6 

9-8 

5  ,.  10  „ 

657 

32 

2 

22 

48  -7 

3-04 

33  -5 

10  years  and 

187 

2 

1 

10  -7 

5-34 

over 

35,945 

1522 

41 

652 

42-3 

1  -14 

18  1 

(2089) 


m 


162    Major  McCulloch,  Major  Weir,  and  Staff-Surgeon  Clayton. 

Fifty-five  per  cent,  of  the  cases  of  Mediterranean  Fever  in  these 
four  years  occurred  amongst  men  of  under  one  year's  service  in  Malta, 
and  30  per  cent,  were  men  in  their  second  year  of  service  there,  so 
that  85  per  cent,  of  the  admissions  occurred  amongst  men  who  had 
been  under  two  years  in  the  garrison,  and  the  invaliding  bore  almost 
the  same  proportion.  Mortality  is,  however,  much  more  marked  in 
connection  with  cases  occurring  after  the  second  year  of  service  in 
Malta.  This  is  shown  by  the  figures  in  Table  IX,  but  it  is  even  better 
shown  in  the  1905  table,  from  which  the  following  figures  are  taken. 
They  represent  16  deaths  amongst  643  admissions. 


1905.  Death  rate  per  1000  of  strength. 

Under  1  year   1-41 

1  to  2  years    1-66 

2  „  3     „    3-15 

3  „  4     „    9-26 


This  would  appear  to  indicate  either  that  after  the  second  year  men 
are  less  able  to  resist  the  inroads  of  disease,  or  that  invaliding  saves  a 
proportion  of  the  cases  belonging  to  the  earlier  periods. 

In  connection  with  deaths  from  Mediterranean  Fever,  it  may  be 
mentioned  that  army  medical  officers  in  INlalta  have  observed  that 
fever  cases  do  badly  in  a  season  when  "Sirocco"  is  a  marked  feature. 
The  Cottonera  Hospital  annual  return  for  1897  contains  the  following 
remarks  on  this  point : — "  It  was  also  noted  what  an  influence  sirocco 
winds  had  on  the  course  of  fevers.  This  is  a  very  damp  and  a  very 
depressing  south-east  wind,  and  with  it  came  high  temperatures 
(patients),  great  depression  and  often  death." 

(6)  Climate  in  Relation  to  the  Prevalence  of  Mediterranean  Fever. — In 
Chart  4  the  relation  of  temperature  and  rainfall  to  the  incidence  of 
Mediterranean  Fever  is  shown  for  the  years  1899  to  1906  month  by 
month,  and  in  Chart  5,  p.  220,  general  curves  for  the  period  1899  to  1905 
are  given.  The  curves  in  the  latter  chart  appear  to  show  a  definite 
relation  between  temperature  and  case  incidence,  the  rise  of  temperature 
preceding  the  increase  of  incidence,  while  the  rise  of  the  rainfall 
curve  coincides  almost  in  point  of  time  with  the  beginning  of  the 
decline  in  case  prevalence.  If,  however,  the  temperature  and  rainfall 
curves  for  the  separate  years  are  examined  {vide  Chart  4)  in  relation  to 
the  ease  incidence  of  the  particular  year,  it  is  impossible  to  make  out 
any  constant  relation  of  the  kind  indicated  by  the  combined  curves  for 
the  series  of  years.  It  is  not  even  constantly  true  that  the  greatest 
incidence  corresponds  to  the  hottest  season  of  the  year,  as,  for  example, 
it  did  not  in  1902.  Again,  the  climatic  conditions  of  heat  and  drought 
are  associated  with  a  small  prevalence  of  Mediterranean  Fever  in  1902, 
but  with  very  great  prevalence  of  the  disease  in  1905.    Further,  in 
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Chart  4.— Temperature  and  rainfall  in  relation  to  prevalence  of  Mediterranean  Ferer. 
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1902,  the  largest  number  of  cases  occurred  during  the  rainy  season,, 
following  a  period  of  prolonged  (four  months)  drought,  the  chief 
prevalence  being  in  September,  October,  and  November,  whereas  in 
1905  the  chief  prevalence  was  in  the  dry  months,  March  to  the  end  of 
September.    In  1905  Mediterranean  Fever  reached  its  highest  recorded 
prevalence.    The  rise  began  in  February,  shot  up  suddenly  in  May>  and 
reached  its  summit  in  September.    During  this  period,  i.e.,  from  the 
beginning  of  February  to  the  end  of  September,  there  was  only 
4-356  inches  of  rain  out  of  a  total  for  the  year  of  25-103  inches.  By 
far  the  greatest  rainfall  occurred  in  the  three  last  months  of  the  year, 
October  (3-672  inches),  November  (1-699  inches),  and  December  (9*591 
inches),  and  coincidently  there  was  a  large  decrease  of  fever  prevalence. 
It  is  observed,  however,  that  decrease  of  a  marked  character  had  com- 
menced before  the  occurrence  of  any  heavy  rainfall,  and  that  the 
decline  in  prevalence  continued  very  markedly  during  November,  a 
month  when  little  rain  fell,  and  before  the  occurrence  of  the  excessive 
rainfall  of  December.    A  possible  explanation  of  such  irregularities  may 
be  found  in  the  presence  or  absence  of  an  accumulation  of  susceptiblei 
individuals.     There  must  be  constant  variation  in  the  quantity  of 
susceptible  material  in  the  garrison,  owing  to  the  frequent  changes  of 
the  individuals  forming  a  military  population  and,  as  already  stated  on 
p.  161,  we  have  reason  to  think  that  absence  of  an  accumulation  of 
susceptible  individuals  marked  the  year  1902.     It  should  also  be 
remembered  that  the  numbers  of  Micrococcus  melitensis  excreted  in 
the  mil^^  of  the  goat  are  liable  to  great  variations,  which  appear  to  have 
no  definite  relation  to  season  of  the  year. 

For  the  garrison,  the  period  of  seasonal  prevalence  would  appear  to 
be  from  May  to  October  {vide  Chart  5,  p.  220),  prevalence  being  at  its 
height  in  August  and  September,  while  the  chart  also  shows  that  the 
disease  is  present  throughout  the  year,  and  that  there  is  nothing  much 
to  pick  and  choose  between  the  five  months  December  to  April,  as  far  as 
moderate  prevalence  is  concerned,  at  least  that  is  the  case  for  the  period 
1899—1905. 

Section  II.— Mediterranean  Fever  in  the  Garrison  in  1906. 

During  the  first  four  months  of  1906  the  strength  of  the  garrison 
was,  roughly  speaking,  about  8000  men.  The  1st  Battalion  Lancashire 
Fusiliers  left  for  Egypt  on  April  30,  and  they  were  followed  there  by 
the  4th  Battalion  Worcestershire  Eegiment  on  May  8,  the  strength  in 
May  being  reduced,  by  the  departure  of  these  two  regiments  and  by 
the  departure  of  a  detachment  of  the  2nd  Eoyal  Sussex  Regiment  for 
Crete,  to  just  under  6000  men.  The  Worcestershire  Regiment  returned 
to  Malta  on  June  12,  and  from  that  time  up  to  the  end  of  September 
the  strength  was  between  6500  and  6800  men.  The  1st  Battalion 
(2089)  ^  2 
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the  Rifle  Brigade  loft  for  England  in  October.  The  1st  Battalion 
Lancashire  Fusiliers  returned  to  Malta  from  Egypt  on  December  17, 
and  the  1st  Battalion  Eoyal  West  Kent  Regiment  left  for  England  on 
the  following  day. 

By  the  departure  of   the  Lancashire  Fusiliers  in   April,  Lower 
St.  Elmo  barracks  and  the  Manoel  hutments  were  cleared,  but  shortly 
afterwards  a  detachment  of  artillery  was  quartered  in  Lower  St.  Elmo, 
to  relieve  a  somewhat  congested  state  of  the  barracks  at  Upper  St.  Elmo 
and  St.  James  Cavalier.    Old  Floriana  barracks  were  vacated  on 
July  11,  the  men  of  the  1st  Battalion  Royal  West  Kent  Regiment,  who 
occupied  them,  being  moved  to  the  INIanoel  hutments,  partly  because 
Old  Floriana  barracks  have  long  been  regarded  as  among  the  most 
unsatisfactory  in  Malta  from  a  health  point  of  view,  and  partly  because 
there  was  a  persistence  of  fever  cases.    All  the  old  barracks  in 
Cottonera  Lines,  which  were  closed  in  1905,  have  remained  closed. 
The  small  rooms  in  Tigne  Fort  still  continue  to  be  occupied,  although 
they  are  most  undesirable  as  quarters,  owing  to  bad  ventilation, 
especially  of  the  lower  rooms.    Lieut.-Colonel  Davies  stated  in  last 
year's  report  that  he  had  been  informed  that  they  were  to  be  evacuated 
shortly.    St.  Francis  Barracks,  Floriania,  were  overcrowded  at  the  time 
cases  of  Mediterranean  Fever  were  occurring  in  them  towards  the  end 
of  May.    The  beds  were  very  close  together.    The  rooms  are  very 
high,  but  the  question  is  one  of  giving  sufficient  floor  space,  and  each 
man  should  have  at  least  60  square  feet  superficial  area,  and  no  height 
over  12  feet  should  be  used  in  estimating  the  cubic  space  per  head  of  a 
barrack  room.    The  barrack  accommodation  at  Valletta  Hospital  is 
insufficient  for  the  needs  of  the  detachment  of  the  Royal  Army  Medical 
Corps,  and  a  small  ward  had  to  be  taken  into  use  as  an  additional 
barrack  room.    With  the  exceptions  mentioned,  there  was  no  over- 
crowding and,  in  fact,  the  troops  were  quartered  under  more  satisfactory 
conditions  than  appears  to  have  been  the  case  in  previous  years. 

There  is  no  necessity  for  us  to  enter  upon  a  detailed  discussion  of 
the  sanitary  conditions  of  the  various  barracks,  as  they  were  fully  gone 
into  last  year.  We  made  a  preliminary  sanitary  survey  of  the  barracks 
and  camps,  in  order  to  make  ourselves  acquainted  with  the  conditions 
prevailing,  and  we  were  constantly  in  and  out  of  barracks  in  the  course 
of  investigation  of  cases.  We  are  accordingly  in  a  position  to  state 
that  there  was  much  sanitary  activity  in  evidence,  both  on  the  part  of 
the  medical  and  the  regimental  authorities,  and  that  the  barracks 
generally  were  maintained  in  a  satisfactory  condition.  It  stands  to 
the  credit  of  Malta,  that  it  is  one  of  the  first  garrisons  in  which  the 
infantry  units  adopted  the  plan  of  having  a  permanent  sanitary  staff 
under  the  orders  of  the  quartermaster  of  the  regiment.  This  scheme, 
which  was  commenced  in  the  beginning  of  June,  has  worked  very 
satisfactorily,  and  has  in  no  instance  hampered  in  any  way  regimental 
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administration  or  training,  while  it  has  much  facilitated  the  task  of 
maintaining  barracks  in  a  satisfactory  sanitary  state. 

The  water  supply  remains  as  described  in  previous  reports. 
Micrococcus  melilensis  has  never  been  found  in  it  under  natural  conditions. 
We  have  no  evidence  which  indicates  it  as  a  possible  vehicle  of  the 
disease  and,  indeed,  the  scattered  distribution  of  the  cases  of  Mediter- 
ranean Fever  in  barracks,  which,  as  in  former  years,  was  also  the  rule 
in  1906,  is  against  water-borne  infection. 

1.  Drainage,  Barrack  Supplies,  &c. 

Ih-ainage. — There  are  two  important  changes  for  the  better  to 
report :  one  in  connection  with  barracks,  and  the  other  affecting  the 
drainage  system  of  Valletta  and  the  three  cities  generally.  Neither  of 
them,  however,  bears  any  relation  to  the  prevalence  of  Mediterranean 
Fever  in  1906.  The  first  relates  to  the  conversion  of  the  dry  earth 
latrines  at  Imtarfa  Barracks  to  a  water  carriage  system,  the  work 
of  reconstruction  having  been  commenced  in  August.  The  second 
improvement  was  the  flushing  of  the  entire  system  of  town  sewers 
twice  a  day  instead  of  once  as  heretofore.  This  change  was  made  late 
in  the  season  in  August.  We  have  obtained  no  evidence  in  the  course 
of  our  enquiries  which  would  connect  drainage  defects  with  the 
occurrence  of  any  case  or  cases  of  the  disease. 

Barrack  Sibpplies. — Bread  and  meat  are  the  only  parts  of  the  soldier's 
ration  which  are  supplied  by  the  State.  All  supplementary  food  is 
provided  under  regimental  arrangements.  In  Malta,  the  bread  is  baked 
in  a  military  bakery  by  men  belonging  to  the  Army  Service  Corps.: 
There  is  a  military  section  at  the  public  abbattoir,  from  which  all  the 
meat  for  the  troops  comes,  the  animals  having  been  previously  inspected 
by  the  civil  veterinary  officer,  who  is  in.  charge  of  the  kbbattoir.  The 
groceries  are  purchased  from  the  regimental  grocery  bars,  which  almost 
universally  obtain  the  chief  part  of  their  supplies  from  English  sources. 
The  regimental  institutes,  such  as  coff"ee  bars,  etc.,  are  generally  catered 
for  by  Maltese,  and  the  supplies  usually  come  from  Maltese  sources. 
The  grocery  bars  may  be  dismissed  as  selling  nothing  likely  to  have 
any  direct  relation  to  the  causation  of  Mediterranean  Fever.  The 
coffee  shops  in  barracks  cannot  be  so  lightly  dismissed,  as  milk  is  used 
in  these  places.  Tea,  coffee,  cocoa,  milk,  aerated  waters,  various  kinds 
of  cooked  foods,  bread,  cakes,  fresh  vegetables,  fruits,  etc.,  are  supplied. 
Condensed  milk  is  the  form  of  milk  in  general  use  in  the  coffee  shops, 
but  in  some  instances,  up  to  the  time  of  the  milk  change  being  made, 
goats'  milk  was  used.  Even  after  that,  we  have  evidence  that  it  was 
possible  to  purchase  goats'  milk  at  coffee  bars  in  barracks,  but  this  was 
probably  not  a  very  common  occurrence.  However,  the  fact  that  it  was 
possible  to  occur  at  all  indicates  that  these  places  require  careful  super- 
vision in  this  respect.    Neither  locally  made  butter  nor  cheese  has  ever.' 
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been  observed  in  any  of  tbe  coffee  bars  in  barracks.    The  bread  and 
cakes  are  usually  from  Maltese  bakehouses,  but  we  have  no  reason  to 
suspect  them  of  conveying  disease,  and  the  same  is  true  of  the  aerated 
waters  supplied.    Tomatoes,  spring  onions,  lettuce,  radishes,  cucumbers, 
grapes,  apricots,  apples,  oranges,  etc.,  can  all  be  purchased  at  these  bars 
in  their  season.    Tomatoes  and  spring  onions  are  in  common  use  in 
some  barracks,  especially  among  the  artillery  and  engineers,  and  are 
often  taken  uncooked  with  cheese  for  supper.    These  articles  are  some- 
times eaten  unwashed,  and  in  one  instance  the  man  told  us  that  the 
tomatoes  he  had  been  eating  were  gritty.    The  possibilities  of  these 
vegetables  coming  from  heavily  manured  ground,  or  of  their  lying 
about  on  contaminated  surfaces  in  Maltese  houses  and  courtyards, 
before  they  are  brought  into  barracks,  which  we  have  ourselves  seen, 
must  be  borne  in  mind,  as  they  may  be  potential  sources  of  disease. 
Hawkers  very  often  bring  these  articles  into  Ijarracks  for  sale,  and  men 
also  purchase  them  outside  barracks. 

Soldiers'  Homes. — There  are  Church  of  England  homes  in  Valletta 
and  at  Pembroke,  Wesleyan  homes  in  the  Floriana  and  Cottonera 
districts,  and  a  Eoman  Catholic  home  in  the  Floriana  district.  Tea, 
coffee,  cocoa  and  other  refreshments  can  be  obtained,  and  the  homes 
are  usually  well  managed.  We  were  informed  that  the  milk  used  was 
condensed  milk. 

Refreshment  Bars,  Restaurants,  etc. — There  are  many  bars  and 
■restaurants  in  the  neighbourhood  of  all  barracks,  where  the  soldier  can 
obtain  suppers  and  other  refreshments,  both  alcoholic  and  non- 
alcoholic, and  among  the  latter  milk  has  an  important  place. 

2.  Investigation  of  Milk  Supplies,  including  Milk  Products. 

It  is  important  to  remember  that  the  milk  used  in  barracks  is  not 
supplied  at  the  expense  of  the  State,  and  that  consequently  the  milk 
for  the  different  rniits  and  officers'  messes  is  obtained  mider  arrange- 
ments which  they  themselves  make.  On  the  other  hand,  the  milk  for 
hospitals  is  a  public  supply,  which  is  obtained  under  contract  arrange- 
ments made  by  the  officer  in  charge  of  supplies.  But,  whether  public 
or  private  arrangements  for  the  supply  of  goats'  milk  were  the  case, 
the  milk  was  obtained  from  a  large  number  of  different  sources.  In 
the  case  of  the  hospitals,  it  was  not  always  herds  belonging  to  the 
•contractor  himself  that  furnished  the  milk,  but,  and  this  is  particularly 
true  of  the  larger  hospitals,  he  gathered  together  a  number  of  small 
owners,  and  from  collections  of  goats  thus  made  up  the  required 
quantity  of  milk  was  obtained.  There  was  no  guarantee  that  the 
herds  would  be  composed  of  the  same  goats  from  day  to  day. 
Bearing  in  mind  the  extent  to  which  the  Maltese  goat  is  the  carrier  of 
the  Micrococcus  meliiensis,  it  is  obvious  that  frequently  changing  goats 
must  necessarily  mean  increased  risk  of  the  introduction  of  infected 
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milk.  In  the  case  of  barracks,  the  herds  were  more  uniform  in  their 
composition,  and  here  the  risk  was  dependent  on  the  relative  number 
of  healthy  and  infected  goats  in  the  herd.  This,  it  is  thought,  affords 
a  probable  explanation  of  the  irregular  distribution  of  the  disease  from 
year  to  year  observed  in  barracks,  and  of  the  want  of  constancy  as 
regards  place  infection. 

Bmracks. — During  the  first  five  months  of  1906  the  garrison  could 
be  divided  into  two  sections  :  (1)  Units  using  goats'  milk,  and 
(2)  Units  using  condensed  milk.  To  the  first  section  belonged  the 
1st  Battalion  Eoyal  West  Kent  Regiment,  the  1st  Battalion  E-ifle 
Brigade,  the  2nd  Battalion  Essex  Regiment,  the  1st  Battalion 
Lancashire  Fusiliers,  the  4th  Battalion  Rifle  Brigade  and  the  several 
detachments  of  the  Royal  Army  Medical  Corps.  To  the  second 
section  belonged  the  Royal  Engineers,  the  Royal  Garrison  Artillery, 
the  4th  Battalion  Worcestershire  Regiment,  and  the  detachment  of  the 
2nd  Battalion  Royal  Sussex  Regiment.  This  division  refers  only  to 
the  milk  used  regimentally  in  bulk  for  the  men's  breakfasts  and  teas 
in  barracks. 

Condensed  Milk  Units. — It  by  no  means  follows  that  the  men  of  these 
units  had  no  access  to  goats'  milk.  On  more  than  one  occasion  we 
found  that  goats'  milk  was  brought  in  for  individual  use  in  the  case  of 
units  classed  under  the  condensed  milk  category.  The  married 
families,  too,  of  these  units  were  making  use  of  goats'  milk  in  many 
instances.  The  milk  supplies  of  the  several  officers'  messes  was  goats' 
milk,  or,  rarely,  cows'  milk,  which  may  also  convey  the  micro- 
coccus ;  and  it  is  noteworthy  that  officers'  servants  and  mess  waiters 
showed  a  special  liability  to  contract  Mediterranean  Fever.  The  fact 
that  condensed  milk  was  the  barrack  supply  did  not  prevent  the  men 
from  using  goats'  milk  outside  barracks,  as  a  study  of  the  histories  of 
individual  cases  will  show.  It  is  a  popular  belief  in  the  artillery, 
amongst  other  units,  that  the  men  did  not  often  contract  Mediter- 
ranean Fever  in  barracks,  but  that  they  had  to  be  admitted  to  hospital 
to  get  it. 

Cook-houses  in  Barracks. — Enquiries  elicited  the  fact  that  it  is  a 
■common  practice  for  men  employed  as  cooks  to  taste  unboiled  milk, 
mostly  in  order  to  decide  doubts  as  to  quality,  but  sometimes  it  was 
taken  as  a  drink.  Many  of  these  men  had  daily  opportunities  of 
taking  unboiled  goats'  milk,  and  it  is  a  significant  fact  that  they 
showed  special  liability  to  attack  by  Mediterranean  Fever.  Some 
instances  have  already  been  given,  and  others  will  be  found  in  the 
•details  relating  to  the  investigation  of  cases. 

Use  of  Milk  outside  Barraclcs.—k.  census  of  the  men  of  the  West 
Kent  Regiment  was  made  in  April  as  to  their  milk-taking  habits 
outside  barracks.  The  evidence  obtained  was  that,  out  of  696  men 
questioned,  153  stated  that  they  had  drank  goats'  milk  outside 
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barracks,  some  frequently,  others  occasionally.  The  forms  in  which  it 
was  taken  included  goats'  milk  plain,  soda  and  milk,  egg  flips,  rum  and 
milk,  ice  cream,  milk  puddings,  and  occasionally  milk  with  porridge. 
Besides  the  men  referred  to  here,  many  other  men  in  the  regiment 
had  taken  tea  and  coffee  outside,  to  which  goats'  milk  had  been  added. 

During  the  investigation  of  cases  in  barracks,  many  other  parties  of 
men  were  questioned,  and  similar  information  was  obtained;  for 
instance,  out  of  a  party  of  36  artillerymen,  17  stated  that  they 
occasionally  drank  goats'  milk  outside  barracks. 

It  is  also  fairly  common  for  soldiers  to  purchase  goats'  milk  from 
itinerant  vendors  at  Pembroke  Camp.  It  must  be  borne  in  mind,  in 
connection  with  the  division  into  goats'  milk  and  condensed  milk 
units,  that  both  classes  of  units  come  to  this  camp  for  their  musketry 
course. 

Ice  creams,  and  soda  and  milk  are  very  freely  taken  by  soldiers  and 
by  soldiers'  wives  and  children  during  the  hot  weather  months. 

We  satisfied  ourselves  by  personal  investigation  that  goats'  milk  was 
to  be  obtained  in  the  restaurants,  and  in  many  of  the  bars  frequented 
by  soldiers.  Some  bars  have  quite  a  reputation  for  egg  flips.  We 
have  also  seen  goats  tethered  in  bars.  There  must  be  a  demand,  or  a 
source  of  supply  would  not  be  on  hand. 

Hospitals. — The  supply  in  all  the  military  hospitals  was  goats'  milk 
up  to  the  latter  part  of  May,  1906. 

It  was  ascertained  that  the  cooks  in  hospital  kitchens  were  in  the 
habit  of  tasting  unsterilised  goats'  milk,  when  there  was  any  doubt  as 
to  its  quality,  a  practice  already  pointed  out  as  also  common  in  cook- 
houses in  barracks,  and  here  again  cooks  show  special  liability  to 
attack. 

In  some  instances,  Mediterranean  Fever  has  been  contracted  by  men 
whose  duty  it  was  to  superintend  the  milking  of  the  goats. 

Many  soldiers  appeared  to  contract  the  disease  in  hospital,  and  in 
such  cases  there  was  generally  evidence  that  the  man  had  been  on  milk 
diet,  or  that  he  had  been  getting  milk  as  an  extra. 

Soldiers^  Families. — A  house-to-house  visitation  of  soldiers'  families 
\yas  made,  and  it  was  found  that  some  families  used  condensed  milk 
alone,  some  both  condensed  milk  and  goats'  milk,  while  others  used 
goats'  milk  entirely.  The  details  of  this  investigation  are  given 
on  p.  211. 

(1)  Milk  Precautions,  prim- to  the  Milk  Change;  Barracks  and  Marrifd 
Quarters. — The  infectivity  of  goats'  milk  was  recognised  in  1905,  in 
which  year  orders  were  issued  by  commanding  officers  that  all  goats' 
milk  for  the  use  of  the  men  in  barracks  was  to  be  boiled,  and  the 
married  people  were  enjoined  to  make  use  of  the  same  precautionary 
measure.  In  order  to  prevent  soil  pollution,  goats  were  ordered  to  be 
excluded  from  barracks,  and  milking  places  were  appointed  which 


Epidemiological  Work  in  1906. 


169 


were  usually  just  outside  the  precincts  of  the  barracks  or  hospital. 
These  instructions  remained  in  force  as  long  as  goats'  milk  continued 
to  be  used. 

Hospitals. — The  goats'  milk  used  in  Valletta  and  Cottonera  Hospitals 
was  pasteurised  in  Aymard  sterilisers,  a  proceeding  which  dates  back 
to  1904,  while  in  the  hospitals  at  Forrest,  Citta  Vecchia,  Imtarfa  and 
Gozo  sterilisation  by  boiling  was  practised.  Taking  Valletta  Hospital 
as  the  example,  the  details  as  to  milk  precautions  were  as  follows  : 
The  average  daily  quantity  of  milk  used  in  this  hospital,  speaking 
roughly,  varied  between  180  and  200  pints  in  the  cold  weather 
months,  and  between  750  and  800  pints  in  the  hot  weather  months. 
A  non-commissioned  officer  and  three  men  were  told  off  to  superintend 
the  milking  of , the  goats,  and  each  milking  was  done  in  the  presence 
of  the  non-commissioned  officer  and  one  of  the  men.  The  milk  was 
supplied  three  times  a  day,  at  6.45  A.M.,  at  9  A.M.,  and  between  2  and 
3  P.M.  J  and  in  the  hot  weather  months  a  fourth  supply  was  usually 
obtained  at  6  p.m.  The  milk  was  placed  in  the  Aymard  steriliser,  and 
it  was  raised  to  a  temperature  of  195°  F.  If  the  water  in  the  outer 
chamber  of  the  steriliser  was  boiling  when  the  milk  was  put  in,  the 
temperature  of  195°  F.  was  reached  in  20  to  25  minutes,  and  the  milk 
was  then  kept  at  this  temperature  for  five  minutes.  The  whole 
process,  therefore,  takes  over  half  an  hour,  and  the  milk  has  to  cool 
afterwards.  The  milk  cans  were  all  scalded  in  the  hospital  kitchen. 
Special  covered  cans  were  used  for  conveying  the  sterilised  milk  from 
the  kitchen  to  the  wards. 

(2)  Failure  of  Sterilisation. — The  precautions  to  ensure  that  only 
sterile  goats'  milk  was  supplied  to  the  troops  were  excellent,  as  far  as 
the  issue  of  orders  could  make  them,  and  theoretically  they  should 
have  done  away  with  all  risk  of  the  spread  of  the  disease  through  the 
use  of  infected  milk.  But  it  must  be  remembered  that  such  sterilisa- 
tion has  to  be  entrusted  to  human  agency,  and  it  was  therefore  likely 
to  fail  altogether  at  times,  and  if  circumstances  arose  which  might 
seem  to  require  that  the  process  of  sterilisation  should  be  hurried,  it 
was  liable  on  those  occasions  to  be  incompletely  carried  out.  That  it 
did  fail  is  certain,  as  Colonel  MacNeece,  the  Principal  Medical  Officer 
of  the  Malta  Command,  informed  us  that,  in  the  beginning  of 
September,  1905,  he  had  to  call  the  attention  of  officers  commanding 
to  the  fact  that  in  some  corps  goats'  milk  had  not  been  boiled  before 
use,  and  he  asked  that  stringent  orders  might  be  issued  that  this  must 
be  done  by  troops  and  married  families.  Later,  we  again  find  that, 
while  he  considered  the  sterilisation  of  the  hospital  milk  as  generally 
satisfactory,  he  still  regarded  it  as  doubtful  in  the  case  of  the  troops, 
and  still  more  doubtful  in  the  case  of  the  soldiers'  families,  notwith- 
standing the  orders  on  the  subject.  Soon  after  we  began  our 
investigations,  doubts  as  to  the  completeness  of  the  milk  sterilisation 
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became  so  strong  in  our  minds  that  we  cast  about  for  some  means  of 
distinguishing  boiled  from  unboiled  milk,  and  in  consultation  with  the 
laboratory  members  of  the  1906  working  party  it  was  decided  to 
make  use  of  the  "Ortol"  test. 

There  are  several  reagents  which  give  colour  reactions  with  unboiled 
milk,  such  as  hydroquinone,  guaiacol,  pyrocatechine,  and  ortol.  The 
"ortol"  test  was  suggested  by  Saul  in  the  'British  Medical  Journal,' 
March  21,  1903,  for  distinguishing  between  boiled  and  unboiled  milk. 
It  does  not  distinguish  raw  from  pasteurised  milk,  as  no  reaction  is 
obtained  until  a  temperature  of  75°  C.  is  reached.  Two  solutions  are 
required:  (1)  a  solution  of  ortol,  and  (2)  a  solution  of  peroxide  of 
hydrogen.  A  few  drops  of  each,  added  in  the  order  named,  give  an 
instantaneous  rich  rose  colour  with  unboiled  milk,  no  change  of  colour 
being  observed  if  the  milk  has  been  boiled.  The  use  of  the  test  was 
started  on  May  16,  and  during  the  next  three  weeks  neglect  of 
boiling  goats'  milk  was  detected  on  six  separate  occasions.  Three  of 
these  were  in  connection  with  an  officers'  mess  in  which  cases  of  the 
disease  had  been  persistently  appearing.  The  supply  of  this  mess  was 
changed  to  condensed  milk,  after  which  no  further  cases  occurred. 

(3)  Laboratory  Examinations  of  Milk. — Samples  of  goats'  milk  from 
barracks  and  hospitals,  of  tea  with  added  milk  from  barracks,  and  of 
milk  and  butter  from  an  officers'  mess,  were  examined  for  the  presence 
of  the  Micrococcus  melitensis,  but  on  each  occasion  with  a  negative 
result. 

(4)  G-rouped  Cases  with  a  Cmimon  Milk  Supply. — The  cases  that 
occurred  in  the  West  Kent  Regiment,  both  in  barracks  and  in  the 
officers'  mess — six  of  the  cases  observed  in  the  Misida  Bastion  married 
quarters,  five  cases  occurring  in  three  families  living  in  Government 
quarters  in  Floriana,  a  long  distance  away  from  any  of  the  cases  just 
mentioned,  and  the  case  of  an  officer  living  in  rooms  in  another  part 
of  Floriana— all  had  their  milk  from  the  same  goat-herd.  No  other 
relation  in  common  could  be  discovered,  and  we  know  that  the  herd 
contained  infected  goats. 

(5)  Examinatims  of  Goats.— The  work  of  the  Commission  in  1905 
established  the  facts  that  a  large  proportion  of  the  goats  examined 
gave  a  positive  reaction,  and  that  the  milk  of  such  goats  often  con- 
tained the  disease  germ.  Amongst  the  goats  examined  in  1905  were 
the  following  herds  supplying  milk  to  the  troops  : — 

1.  Valletta  Hospital.  A  small  herd  of  13  goats  was  examined; 
four  gave  a  positive  reaction,  and  the  milk  of  one  yielded  the  specific 
micrococcus. 

2.  Citta  Vecchia  Sanatorium.  There  were  15  animals  in  the  herd ; 
1 1  were  found  to  react,  and  five  gave  infected  milk. 

3.  Forrest  Hospital.  Fifteen  goats  were  examined;  five  reacted, 
and  from  the  milk  of  one  the  micrococcus  was  recovered. 
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The  following  herds  were  examined  in  1906  : — 

1.  Herd  supplying  the  1st  Battalion  Eoyal  West  Kent  Eegiment. 
Owing  to  the  prevalence  of  Mediterranean  Fever  amongst  the  officers 
and  men  of  this  regiment,  anu  amongst  the  married  people  living  in 
the  Floriana  district,  the  goats  of  the  herd  supplying  Floriana 
Barracks  with  milk  were  examined  in  the  first  week  in  May.  The 
same  herd  also  supplied  the  officers'  mess  and  a  number  of  soldiers' 
families.  This  herd  consisted  of  40  goats,  10  of  which  gave  a 
positive  reaction,  and  from  the  milk  of  three  the  Micrococcus  melitensis 
was  separated. 

2.  Herd  supplying  the  1st  Battalion  Eifle  Brigade.  This  battalion 
•continued  to  have  goats'  milk  after  all  the  rest  of  the  garrison  had 
changed  to  condensed  milk.  Owing  to  the  occurrence  of  cases  of 
Mediterranean  Fever  in  July,  the  goats  of  the  herd  supplying  the 
milk  were  examined  on  the  25th  of  that  month.  The  herd  consisted 
■of  81  milch  goats,  pregnant  goats,  kids,  and  billies.  Forty-six  of 
the  goats  were  in  milk,  and  six  of  them  gave  a  positive  reaction,  and 
the  micrococcus  was  recovered  from  one.  Thirty-one  specimens  of 
blood  from  the  other  goats  were  examined,  and  20  of  them  were  found 
to  react. 

3.  Valletta  Hospital.  This  herd,  or  rather  the  collection  of  small 
herds  which  went  to  make  it  up,  numbered  over  60  goats.  It  was 
intended  to  have  examined  the  whole  herd,  but  owing  to  objection 
on  the  part  of  the  goat-herds,  samples  of  milk  from  18  goats  only 
were  obtained.  Of,  these  six  reacted,  and  the  Micrococcus  melitensis 
was  isolated  from  one. 

4.  Citta  Vecchia  Sanatorium.  Thirty-eight  examined;  12  gave  a 
positive  reaction,  and  the  milk  of  three  yielded  the  germ. 

5.  Forrest  Hospital.  Eight  goats  were  examined;  all  were  found 
to  be  healthy. 

6.  Imtarfa.  Sixty  goats  were  examined,  and  two  gave  a  positive 
reaction,  but  the  milk  of  neither  yielded  the  Micrococcus  melitensis. 

It  must,  of  course,  be  remembered  that  some  of  the  goats,  giving 
reactions  only,  would  at  other  times  probably  be  excreting  Micrococcus 
melitensis  in  their  milk.  From  an  epidemiological  point  of  view, 
therefore,  reacting  goats  must  be  considered  as  potential  sources  of 
danger. 

There  is  evidence  that  the  proximity  to  living  quarters  of  places 
where  goats  are  penned,  or  milked,  or  which  are  used  as  resting  places 
for  the  goats,  is  attended  by  danger  of  the  disease  being  conveyed  to 
those  living  in  such  quarters,  and  we  think  that  the  fly  is  often  a 
carrier  of  infection  in  such  circumstances,  and  that  the  disease  is  more 
likely  to  be  spread  by  it  than  through  the  medium  of  infected  dust. 
This  appears  to  be  the  most  likely  explanation  of  the  occurrence  of  the 
disease  in  Cases  29  and  30  of  the  West  Kent  series  (vide^.  187). 
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It  is  possibly  also  the  best  explanation  of  the  cases  which  occurred 
in  1904  and  1905  among  the  nursing  sisters  at  Cottonera.  Davies 
informs  us  on  p.  151,  Part  IV,  of  the  Commission  Reports,  that  it  had 
been  the  practice,  until  July,  1905,  to  milk  the  goats  that  provided 
milk  for  the  patients  on  a  plot  of  ground  within  a  few  yards  of  the 
nursing  sisters'  quarters,  and  that  there  is  no  doubt  that  this  area 
was  extensively  fouled  every  day  for  a  long  period.  No  cases  have 
occurred  amongst  the  nursing  sisters  at  Cottonera  Hospital  since  the 
goats  were  removed  from  this  spot. 

(6)  Discontinuance  of  the  use  of  Goats'  Millc  in  Hospitals  and  BarracJcs. — 
Even  if  there  had  been  no  other  facts  to  go  on  than  that  a  large 
proportion  of  the  goats  in  Malta  were  infected,  and  that  their  milk 
was  a  common  vehicle  for  the  Micrococcus  melitensis,  we  consider  that 
we  would  have  been  justified  in  recommending  the  discontinuance  of 
the  use  of  goats'  milk.    But,  as  early  as  the  beginning  of  May,  the 
evidence  collected  had  lent  strong  support  to  the  view  that  infected 
goats'  milk  was  a  factor  of  the  highest  importance  in  connection 
with  the  spread  of  Mediterranean  Fever.    The  use  of  milk  was  a 
factor  which  assumed  special  prominence  in  the  investigation  of  cases 
of  the  disease.    It  seemed  best  to  explain  the  occurrence  of  cases 
amongst  cooks,  officers'  servants,  hospital  patients,  etc.    It  was  the 
one  common  factor  that  appeared  to  be  associated  with  the  wide- 
spread distribution  of  the  disease,  and  it  was  the  one  common  vehicle 
which  is  known  to  convey  the  specific  micrococcus.     Moreover,  we 
had  completed  the  milk  census  of  the  West  Kent  Eegiment,  and,  as 
the  result  of  special  prevalence  of  the  disease  in   that  regiment, 
the  herd  supplying  the  milk  had  been  examined  and  had  been  found 
to  be  infected.    There  was,  therefore,  the  association  of  an  infected 
herd  of  goats  with  the  special  prevalence  of  the  disease  in  a  particular 
body  of  men.      Doubts   had  arisen   as  to  the  efficiency  of  milk 
sterilisation,  more  especially  in  barracks,  but  milk  infection  was  a 
certainty.    The  obvious  course,  therefore,  was  to  cut  off"  the  supply 
of   the  infected  article,  both  from  barracks   and   hospitals.  In 
discussing  the  matter  with  officers  and  others  in  barracks,  we  had 
frequently  been  met  with  the  remark,  "  But,  if  goats'  milk  is  dangerous, 
why  is  its  use  continued  in  hospitals  "  1  We  found  that  the  regimental 
authorities  wore  unwilling  to  move  in  the  direction  of  change  until 
a  lead  had  been  given  by  the  hospitals.    The  situation  was  discussed 
with  the  Principal  Medical  Officer,  Malta,  who  referred  the  matter 
to  the  Commander-in-Chief,  and,  on  May  12,  orders  were  issued  for 
the  discontinuance  of  the  use  of  goats'  milk  in  the  military  hospitals, 
as  a  tentative  measure,  and  for  its  replacement  by  condensed  milk. 
This  change  came  into  operation  in  the  various  hospitals  between 
May  18  and  22,  and  at  the  same  time  the  use  of  goats'  milk  by  the 
various  detachments  of  the  Royal  Army  Medical  Corps  also  ceased. 
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As  the  milk  supply  to  barracks  and  to  officers'  messes  is  not  a 
public  supply,  but  is  one  arranged  for  by  the  units  themselves,  it 
Avas  decided  to  try  first  to  get  commanding  officers  to  make  the 
■change  from  goats'  milk  to  condensed  milk  themselves,  and  also  that 
they  should  be  communicated  with  direct  in  the  matter,  rather  than 
through  the  medium  of  orders.     Accordingly,  direct  representations 
were  made  to  the  various  commanding  officers,  but  before  any  practical 
steps  were  taken  the  accomplishment  of  the   desired  change  was 
greatly  facilitated  by  the  occurrence  of  a  strike  of  the  goat-herds. 
The  strike  began  on  May  15  and  ended  on  June  1.    It  was  distinctly 
useful  in  getting  the  use  of  goats'  milk  discontinued  in  both  barracks 
and  officers'  messes,  as  the  goat-herds  themselves  stopped  supplies, 
and  they  had  only  themselves  to  blame  when  they  found  that  their 
customers,  having  made  other  arrangements,  refused  to  go  back  to 
them.    The  supply  of  goats'  milk  was  not  cut  off  completely  during 
the  strike,  as  one  regiment,  at  least,  got  its  usual  supply  throughout 
the  period.    There  was  still  some  hankering  after  goats'  milk  on  the 
part  of  some  units,  but  at  the  request  of  the  Principal  Medical  Officer 
a  lecture  was  given  on  the  subject  of  Mediterranean  Fever  to  the 
officers  and  warrant  and  non-commissioned  officers  of  the  garrison. 
This  was  followed  by  the  almost  universal  adoption  of  the  milk 
change,  and  also  by  another  useful  step,  namely,  the  establishment 
of  permanent  sanitary  staffs  in  connection  with  several  of  the  infantry 
units.    By  the  end  of  the  first  week  in  June  all  the  units  of  the 
garrison  were  using  condensed  milk,  with  the  single  exception  of 
the  1st  Battalion  Rifle  Brigade,  which  continued  to  use  goats'  milk 
up  to  the  time  the  battalion  left  Malta  for  England  in  October. 
This  regiment  was  not  pressed  to  make  the  change,  as  it  was  known 
to  have  very  complete  arrangements  for  the  sterilisation  of  the  milk, 
and  from  the  personal  equation  point  of  view  it  was  felt  that  the 
individuals  concerned  in  the  supervision  of  the  sterilisation  could 
be   trusted.     There  was  also  the  further  reason  that  it  to  some 
extent  provided  a  control,  which  might  in  the  end  prove  useful  for 
purposes  of  comparison  in  connection  with  the  milk  change.  In 
this  connection  it  is  a  significant  fact  that  cases  of  Mediterranean 
Fever  were  admitted  from  the  1st  Eifle  Brigade  in  July,  August, 
and  October,  whereas  the  4th  Rifle  Brigade,  which  occupied  the 
neighbouring  barracks  of  St,  George's,  Pembroke,  and  which  had 
adopted  the  condensed  milk  change,  had  its  last  admission  for  the 
disease  in  May. 
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In  five  of  tlae  cases  debited  to  January,  and  in  one  debited  to 
-February,  the  diagnosis  was  then  made,  but  the  men  were  admitted 
to  hospital  in  the  previous  year.  These  cases  have  been  included 
in  the  1906  figures,  as  they  did  not  appear  in  the  1905  returns. 

1.  Private  P.,  P  Company,  Royal  "West  Kent  Eegiment. — Admitted  October  5, 
1905,  from  Room  3,  Old  Floriana  Barracks.  He  had  been  employed  in  the  cook- 
house for  two  months  before  admission.  He  was  on  milk  in  hospital  from 
December  4  to  December  12,  1905.  A  positive  serum  reaction  was  first  observed 
■on  January  26,  when  Mediterranean  Fever  was  diagnosed. 

2.  Private  L.,  Gr  Company,  Royal  West  Kent  Regiment. — Admitted  for  simple 
continued  fever  on  November  13,  1905,  to  Cottonera  Hospital,  and  transferred  to 
the  sanatorium  at  Citta  Veccliia  on  December  24,  where  Mediterranean  Fever 
supervened  21  days  after  transfer.  He  was  on  milk  in  Cottonera  Hospital  from 
November  22  to  November  30,  1905,  and  again  at  Citta  Vecchia  from  January  2, 
1906. 

3.  Grunner  S.,  No.  1  Company,  Royal  G-arrison  Artillery. — Admitted  for 
bronchitis  on  December  31,  1905,  and  disease  was  changed  to  Mediterranean  Fever 
on  January  18,  1906. 

4.  Private  E.,  1st  Battalion  Rifle  Brigade. — Admitted  for  rheumatism  on 
December  31,  1905,  from  F  Block,  St.  Andrew's  Barracks.  The  disease  was 
•changed  to  Mediterranean  Fever  on  January  21,  1906.  Tbere  is  a  history  that 
this  man  drank  goats'  milk  freely  prior  to  admission. 

5.  G-unner  S.,  No.  65  Company,  Royal  Grarrison  Artillery. — Admitted  for 
gonorrhoea  on  December  31,  1905,  from  Room  40,  Upper  St.  Elmo  Barracks.  The 
disease  was  changed  to  Mediterranean  Fever  on  January  10,  1906. 

6.  Bombardier  S.,  No.  102  Company,  Royal  Grarrison  Artillery. — Admitted  for 
psoriasis  to  Valletta  Hospital  on  October  17,  1905,  and  transferred  on  December  6 
to  the  sanatorium  at  Citta  Vecchia,  where  symptoms  of  Mediterranean  Fever 
■were  observed  on  February  6,  1906,  and  a  positive  serum  reaction  was  obtained 
four  days  later. 

Distribution  of  Cases. 

Of  the  163  admissions  for  Mediterranean  Fever  in  1906,  19  were 
re-admissions  for  the  disease.  The  re-admissions  were  distributed  in 
units  as  follows  : — 1st  Royal  West  Kent  Regiment,  six ;  Royal  Garrison 
Artillery,  five ;  1st  Lancashire  Fusiliers,  four ;  2nd  Essex  Regiment, 
three;  and  Army  Ordnance  Corps  one — and  in  point  of  time: 
January,  four;  February,  three;  March,  one;  May,  one;  June,  two; 
July,  two ;  September,  three  ;  and  October  three. 

Excluding  re-admissions,  the  cases  which  occurred  in  the  four 
quarters  of  the  year  were  as  follows : — 

January  to  March.     April  to  June.    July  to  September.    October  to  December. 

44  68  25  7 

Two  points  should  be  borne  in  mind  in  regard  to  these  figures — 
{!)  that  the  second  six  months  is  the  half  of  the  year  when 
Mediterranean  Fever  is  usually  most  prevalent,  and  (2)  that  the  first 
six  mouths  was  the  period  befo^-e  the  milk  change,  while  during  the 
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second  six  months  goats'  milk  had  been  discontinued  in  all  the 
hospitals,  and  in  all  but  one  of  the  barracks. 

4.  Prevalence  in  Units. 

Royal  Gamson  Artillery. — As  has  already  been  indicated,  and  acj 
will  be  seen  later  when  the  individual  cases  are  being  discussed, 
a  considerable  number  of  the  cases  which  have  occurred  in  the  artiller}^ 
units  were  those  of  men  who  have  taken  goats'  milk  either  in  or 
outside  barracks,  while  some  of  the  others  are  instances  in  which  there 
is  a  strong  probability  of  the  disease  having  been  contracted  in 
hospital.  The  artillery  units  show  a  very  marked  decrease  of 
prevalence  during  the  second  half  of  the  year,  with  16  admissions 
against  35  in  the  first  six  months. 

1st  Battalion  Pdfle  Brigade. — This  battalion  arrived  in  Malta  on 
April  20,  1904,  from  England.  They  were  quartered  in  Manoel 
Barracks  for  the  first  1 3|-  months,  and  were  moved  in  June,  1 905,  to 
the  newly  built  St.  Andrew's  Barracks,  of  which  they  were  the  first 
occupants.  Mediterranean  Fever  appeared  in  the  regiment  six  weeks 
after  its  arrival,  and  cases  occurred  every  month  afterwards  up  to 
January,  1906.  There  was  then  freedom  from  fever  cases  until  May. 
On  the  occurrence  of  three  cases  in  July,  the  goats  supplying  the 
battalion  with  milk  were  examined,  and  the  herd  was  found  to  be 
infected.  It  is  of  course  possible  that  the  disease  was  contracted 
outside  barracks,  but  we  failed  to  trace  any  outside  source,  and  as  we 
know  that  the  milk  was  coming  from  an  infected  herd  of  goats, 
notwithstanding  the  very  strict  supervision  exercised  over  the  boiling 
of  the  milk  in  this  battalion,  failure  of  sterilisation  cannot  be  excluded. 

Uh  Battalion  Pdfle  Brigade. — This  battalion  arrived  from  England 
on  November  16,  1905,  and  were  quartered  in  St.  George's  Barracks, 
Pembroke,  which  are  in  the  near  neighbourhood  of  the  barracks  of  the 
1st  battalion  of  the  regiment.  The  first  case  of  the  disease  occurred 
four  and  a  half  months  after  arrival,  and  there  have  been  five  cases  in 
all,  one  in  April  and  four  in  May.  There  have  been  no  cases  since 
the  milk  supply  of  the  battalion  was  changed  to  condensed  milk. 

2nd  Essex  Regiment. — Arrived  in  Malta  from  England  on  April  28, 
1904.  This  regiment  suff"ered  severely  in  both  1904  and  1905,  when 
it  contributed  79  and  113  admissions  respectively.  During  the  first 
14  months  of  its  stay  it  was  stationed  at  Lower  St.  Elmo,  after  which 
it  was  moved  to  Imtarfa,  where  it  has  since  remained.  There  have 
been  only  nine  admissions  in  1906,  six  in  the  first  half  of  the  j-ear 
and  three  in  the  second.  Of  the  latter,  one  was  a  case  from  Gozo,  and 
both  in  this  and  one  other  of  the  three  cases  there  is  a  history  of 
taking  goats'  milk.  The  milk  supply  of  the  regiment  was  changed 
from  goats'  milk  to  condensed  milk  on  June  7. 
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Isf  Battalion  Lancashire  Fusiliers. — This  regiment  came  from 
Gibraltar  to  Malta  on  February  27,  1905,  and  the  first  cases  of 
Mediterranean  Fever  were  admitted  in  the  following  April,  and  cases 
occurred  every  month  until  the  regiment  left  for  Egypt  on  April  30, 
1906.  There  were  75  admissions  in  1905,  while  in  1906  there  were 
eight  admissions,  four  of  which  were  re-admissions,  two  in  the  first  three 
months  of  the  year  and  one  each  in  September  and  October.  Two 
cases  of  Mediterranean  Fever  were  admi|,ted  in  Egypt  on  July  7,  one 
from  the  officers'  mess  and  the  other  from  No.  5  Room,  L  Block, 
Citadel  Barracks.  Both  men  arrived  from  Malta  on  May  3.  Cows 
are  kept  at  the  Citadel  Barracks,  and  this  milk  is  not  boiled  before 
issue.  We  have  no  information  as  to  the  presence  or  absence  of  the 
Micrococcus  r)ieliiensis  in  milk  in  Egypt.  The  regiment  returned  to 
Malta  from  Egypt  on  December  17. 

2ncl  Battalion  Royal  Sussex  Regiment. — The  headquarters  and  500  men 
of  this  regiment  left  Malta  for  Crete  on  May  29,  1905.  A  detachment 
remained  and  were  quartered  in  Imtarfa  Barracks  until  April  30,  1906, 
when  it  left  Malta  to  join  headquarters.  There  were  no  cases  of 
Mediterranean  Fever  in  1906  up  to  the  time  of  its  departure.  The 
milk  supply  was  condensed  milk. 

Uli  Battalion  Wmxestershire  Regiment. — This  regiment   arrived  in 
Malta  from  Barbados  on  December  2,  1905,  and  were  quartered  in 
Verdala  Barracks.    The   first   case   of   Mediterranean  Fever  was 
admitted  on  February  11,  1906,  but  we  have  no  evidence  as  to  the 
probable  source  of  the  disease,  except  that  the  man  was  in  hospital 
from  December  2  to  12,  1905,     The  second  case  was  admitted 
on  April  16,  and  was  that  of  a  married  man,  whose   child  was 
admitted  for  Mediterranean  Fever  on  March  2,  and  for  both  cases 
there  is  a  goats'  milk  history.    The  milk  supply  of  the  regiment  is 
condensed  milk,  dating  from  its  arrival  in  Malta.    The  regiment  was 
sent  to  Alexandria,  where  it  arrived  on  May  11,  and  it  returned  to 
Malta  on  June  12.    Six  cases  of  Mediterranean  Fever  were  admitted 
during  its  month's  stay  in  Egypt.    There  was  an  entire  absence  of 
Mediterranean   Fever  from  the   garrison  of  Alexandria  until  the 
arrival  of  the  Worcestershire  Regiment  from  Malta,  and  the  only 
cases  then  observed  were  those  among  the  men  of  that  particular 
regiment.    We  have  been  unable  to  obtain  any  evidence  which  throws 
any  light  as  to  the  source  of  the  disease  in  these  six  cases.    The  men 
appear  to  have  been  admitted  for  simple  continued  fever  in  four  of  the 
cases  and  for  rheumatism  in  the  other  tv^o,  and  the  disease  was 
changed  afterwards   to   Mediterranean   Fever.    A  positive  serum 
reaction  was  obtained  in  each  of  the  six  cases.    After  returning  to 
Malta,  two  more  cases  were  admitted  in  August ;  one  was  a  man  who 
had  been  feeling  out  of  sorts  ever  since  his  return  from  Egypt,  the 
other  was  a  man  admitted  on  August  13  from  Gozo,  where  he  had 
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been  stationed  since  July  2,  and  where  he  had  been  employed  as 
a  cook.  There  is  no  evidence  of  the  use  of  goats'  milk  in  either  of 
these  cases.  Another  case  was  admitted  in  December,  but  of  this  case 
we  have  no  particulars. 

The  units  showing  the  greatest  prevalence  of  Mediterranean  Fever 
in  1906  were  the  1st  Battalion  Eoyal  West  Kent  Eegiment  and  the 
Royal  Army  Medical  Corps,  the  special  prevalence,  however,  being 
confined  in  both  instances  to  the  first  half  of  the  year.  The  details 
are  given  fully  in  the  following  section  of  the  report  dealing  with  the 
analysis  of  cases  of  Mediterranean  Fever. 

5.  Analysis  of  Cases  of  Mediterranean  Fever. 

Though  the  analysis  of  the  cases  generally  only  gives  brief  details, 
yet  each  case  was  examined  in  a  systematic  manner  on  a  special  form 
arranged  for  the  purpose.  We  found  the  forms  of  very  great 
assistance  in  recording  cases.  The  principal  points  noted  in  each  case 
were :  1.  The  barrack  room  or  place  from  which  each  case  was 
admitted.  2.  The  date  of  the  onset  of  attack,  together  with 
a  history  of  the  man's  previous  state  of  health,  and  the  date  on 
which  his  blood  reacted  against  Micrococcus  riielitensis.  3.  Date  of 
admission.  4.  Whether  a  first  attack  or  relapse.  5.  Movements 
since  arrival  in  Malta,  giving  dates  which  were  confirmed  by  reference 
to  official  information  obtained  from  the  unit  to  which  the  man 
belonged.  6.  More  particular  information  about  the  man's  move- 
ments during  the  30  days  before  he  got  ill.  7.  Particulars  of 
previous  illness  in  Malta  from  his  medical  history  sheet.  8.  If  single 
■or  married,  in  the  latter  case  enquire  re  health  of  other  members  of 
family.  9.  Conduct  and  habits,  teetotaller,  moderate  drinker,  drinks 
freely,  and  enquiries  as  to  visits  to  brothels,  giving  dates. 
10.  Actual  nature  of  employment:  on  this  point  we  found  it  to  be  of 
the  very  greatest  importance  to  get  full  information,  as  it  gradually 
came  out  that  certain  employments  were  found  to  be  frequently 
associated  with  attacks  of  Mediterranean  Fever ;  for  example,  cooks, 
mess  waiters,  and  officers'  servants.  11.  Any  special  hard  work  or 
exposure  during  30  days  before  illness.  12.  Any  facts  bearing  on 
defective  drainage,  dust,  latrines,  urinals,  etc.  Whether  employed  in 
cleansing  w.c.'s.,  urinals,  or  moving  urine  tubs  during  30  days 
preceding  illness.  13.  Facts  concerning  milk  consumed,  including 
butter,  cheese,  or  other  articles  into  the  composition  of  which  milk 
enters.  If  the  man  had  consumed  any  fresh  goats'  or  cows'  milk 
during  the  30  days  preceding ;  give  dates  if  possible.  14.  Apart  from 
barrack  ration  meals,  particulars  relating  to  articles  partaken  of  in 
barracks,  such  as  milk,  other  foods,  uncooked  vegetables,  fruits,  aerated 
waters,  etc.  15.  Articles  of  like  nature  partaken  of  outside  barracks 
(2089)  n  2 
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and  where ;  dates  if  possible.  16.  Facts  relating  to  mosquitoes  and 
other  biting  insects  (a)  in  barracks ;  (h)  out  of  barracks.  17.  ^Vhat 
contact  has  there  been  with  recent  cases  of  the  disease  (a)  personal  T 

(1)  Contact  with  previous  cases  before  their  removal  to  hospital. 

(2)  Presence  of  convalescents  in  barrack  rooms;  this  included  blood 
examination  and,  in  some  cases,  examination  of  urine,  (b)  Through 
clothing  and  bedding,  (c)  Issue  of  articles  from  store.  18.  Position 
of  bed  in  barrack  room  and  relation,  if  any,  to  previous  cases. 

19.  Precautionary  measures  adopted  with  regard  to  previous  cases.. 

20.  Miscellaneous  facts  in  relation  to  each  case.  " 

During  the  year  1906,  up  to  the  end  of  September,  153*  cases  of 
Mediterranean  Fever  had  occurred  among  the  non-commissioned  officers, 
and  men  of  the  British  troops  in  Malta.  Of  these,  108  are  possible 
cases  of  infection  through  goats'  milk,  i.e.,  70-6  per  cent,  of  the  cases. 
They  are  cases  (1)  of  men  who  are  known  to  have  drunk  goats'  milk 
freely,  the  source  of  which  was  known  later  to  have  been  from  a  herd 
which  contained  infected  goats.  (2)  Of  men  who  are  known  to  have 
drunk  freely  goats'  milk  about  the  source  of  which  nothing  is  kno\\ii, 
beyond  the  fact  that  they  got  it  from  a  passing  goat-herd,  or  in  a 
restaurant,  or  in  the  houses  of  private  individuals.  (3)  Of  men  who 
had  taken  goats'  milk  in  egg  flips  or  with  rum  in  different  public- 
houses.  (4)  Of  cooks  who  said  they  only  drank  it  boiled.  (5)  Of  men 
who  drank  goats'  milk  in  hospital.  (6)  Of  men  who  said  they  only 
had  it  in  tea  other  than  the  regimental  tea.  (7)  Of  men  who  said  they 
only  had  it  in  tea  in  barracks. 

The  last  group  is  a  small  one,  but,  we  believe,  not  an  unimportant 
one,  though  we  have  not  classed  any  of  these  cases  among  those  of 
probable  milk  infections.  The  incidence  of  the  disease  on  goats'' 
milk-drinking  regiments  is  an  argument  in  favour  of  the  inclusion^ 
of  such  men  as  possible  cases  of  infection  through  milk.  The- 
1st  Rifle  Brigade  in  St.  Andrew's  Barracks,  the  newest  and  best 
run  barracks  in  Malta,  gave  nine  cases  of  Mediterranean  Fever 
during  the  year.  This  regiment  continued  to  use  goats'  milk  for  the 
men's  tea  until  they  left  Malta  on  October  1,  1906.  The  4th  Rifle 
Brigade,  which  lay  near  the  1st  Rifle  Brigade  in  St.  George's 
Barracks,  gave  five  cases  of  Malta  Fever.  This  regiment  discontinued 
the  use  of  goats'  milk  on  May  15,  and  their  last  case  of  Malta  Fever 
was  admitted  to  hospital  on  May  29,  1906  (Private  M.).  The  last  case 
from  the  1st  Rifle  Brigade  Avas  admitted  to  hospital  on  October  19 
(Private  P.). 

The  Royal  West  Kent  Regiment  had  44  cases.  This  regiment 
discontinued  the  use  of  goats'  milk  on  May  15.  Up  to  June  15, 
35  cases  took  place,  or  79-5  per  cent,  of  all  the  cases,  while  only  nine 

*  The  total  number  of  cases  for  the  year  is  163,  the  10  further  adiuission&^ 
occurred  after  we  had  left  Malta. 
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cases,  or  20-5  per  cent.,  took  place  between  June  15  and  the  end 
of  September,  the  time  of  greatest  prevalence  in  past  years.  These 
figures  really  understate  the  case,  as  two  out  of  the  nine  cases  include 
two  relapses,  one.  Private  H.  H.,  a  relapse  from  June  15,  1906,  and 
Corporal  T.,  a  relapse  from  November  27,  1905,  and  another  man, 
Lance-Corporal  E.,  who  was  admitted  on  July  9,  1906,  used  to  get 
goats'  milk  to  the  middle  of  June,  and  must  therefore  be  included 
in  the  list  of  possible  milk  infections.  The  figures  thus  corrected  give 
.86"4  per  cent,  of  possible  milk  infections. 

The  Eoyal  Army  Medical  Corps  gave  18  cases  up  to  the  end  of  the 
year.  The  use  of  goats'  milk  was  discontinued  at  Valletta  Hospital  on 
May  21,  at  Cottonera  Hospital  on  May  22,  1906,  at  Forrest  Hospital 
KDn  May  18,  1906.  Fifteen  of  the  18  cases  occurred  bfefore  or  a  few 
■days  later  than  June  22,  while  of  the  remaining  three  cases,  one, 
Private  J.,  admitted  on  June  19,  1906,  but  ill  since  June  11,  1906, 
■acknowledged  that  he  had  drunk  unboiled  goats'  milk  about  a  fort- 
night before  the  condensed  milk  was  taken  into  use,  i.e.,  on  or  about 
May  8,  and  another  of  the  cases  was  that  of  Lance-Corporal  J., 
who  was  almost  certainly  infected  while  working  in  the  laboratory 
•of  the  Mediterranean  Fever  Commission,  and  the  last  was  the  case  of 
Private  B.,  admitted  September  16,  1906,  but  who  had  been  feeling 
unwell  practically  since  May.  (See  Case  18,  Eoyal  Army  Medical 
Corps.)  It  is  thus  seen  that  88*9  per  cent,  of  the  Eoyal  Army 
Medical  Corps  cases  occurred  before  goats'  milk  was  stopped  in  the 
hospitals.  The  Eoyal  Army  Medical  Corps  furnished  1 1  "4  per  cent, 
of  all  the  cases  during  the  year. 

Though  we  do  not  think  that  all  these  cases  were  milk  infections,  it 
is  a  striking  fact  that  so  many  cases  occurred  during  the  time  goats' 
milk  was  in  use  in  the  hospitals,  and  so  few  after  its  discontinuance. 

The  cases  have  been  divided  into  the  following  groups  : — 

iSeries  1. — The  cases  in  the  1st  Eoyal  West  Kent  Eegiment. 
Series  2. — The  cases  in  the  Eoyal  Army  Medical  Corps. 
^Series  3. — Hospital  cases. 

Examination  of  the  Diet  Sheets  of  patients  in  Valletta 
Hospital  during  1905. 

Series  4. — Other  cases  of  possible  milk  infection. 
.Series  5. — Cases  in  which  the  patients  were  probably  infected  through 
animals  other  than  goats. 

'Series  1, — The  Cases  in  the  1st  Battalion  Royal  West  Kent  Regiment. 

This  regiment,  as  in  the  previous  year,  occupied  Old  Floriana  Barracks, 
^^Tew  Floriana  Extension,  and  Notre  Dame  Eavelin  Barracks  and  Huts, 
and  Salvatore  Counter  Guard.  The  structural  arrangements  and 
sanitary  shortcomings  of  the  old  barracks  have  been  fully  detailed  by 
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Lieut.-Colonel  A.  M.  Davies  in  last  year's  Eeport,  and  need  no 
recapitulation  here.    Suffice  it  to  say  that  the  local  authorities  had 
done  their  best  to  remedy  such  defects  as  were  remediable,  and  had 
taken  good  care,  by  provision  of  ample  tentage,  that  no  overcrowding 
took  place  in  the  casemate  rooms.    Further,  on  the  recommendation  of 
Colonel  MacN  eece,  Principal  Medical  Officer,  Malta  Command,  the  case- 
mate barracks  were  evacuated  on  July  11,  1906,  and  the  portion  of  the 
regiment  thus  displaced  was  quartered  in  Fort  Manoel  Hutments. 
This  regiment,  in  1906,  up  to  their  departure  from  Malta  in  October, 
gave  44  cases,  or,  excluding  six  relapses,  38  cases.     Of  these,  40 
occurred  up  to  the  end  of  July,  and  only  fom-  during  August  and 
September.     It  must  be  understood  that  the  change  to  Manoel 
Hutments  afiacted  only  about  250  men  of  the  regiment,  the  rest  of  the 
regiment  remaining  in  New  Floriana  Extension  and  Notre  Dame 
Eavelin  and  Salvatore.    The  position  of  the  Civil  Hospital  over  the 
regimental  offices  and  facing  the  casemate  barracks  has  been  remarked 
upon  by  Lieut.-Colonel  Davies.    We  noticed  the  presence  of  numerous 
flies  in  Old  Floriana  Barracks,  in  spite  of  the  fact  that  the  barracks 
were  kept  in  a  very  clean  condition.    This  regiment,  on  the  suggestion 
of  the  Commission,  adopted  the  plan  of  having  a  fixed  establishment 
told  off  permanently  for  sanitary  work,  and  it  was  very  well  done.  We 
had  noted  the  presence  of  very  many  flies  in  the  Civil  Hospital,  and. 
we  have  little  doubt  that  the  Civil  Hospital  was  the  principal  source  of 
the  flies  in  Old  Floriana  Barracks.   The  Civil  Hospital  contained  many 
cases  of  Mediterranean  Fever,  and  we  think  that  the  common  fly  may 
be  regarded  as  a  possible  carrier  of  germs  from  milk  and  possibly  from 
infected  urine.     Another  noticeable  feature  of  the  surroundings  of 
Floriana  Barracks,  old  and  new,  was  the  large  number  of  goats  which 
were  constantly  crossing  the  regimental  parade  ground  on  the  way  to 
and  from  Valletta  and  Misida,  and  Valletta  and  Hamrun.    Further,  it 
was  the  custom  to  keep  a  herd  of  goats  at  the  back  of  C  Block,  Floriana 
Extension,  in  a  small  ravine  shaded  by  trees,  all  day  and  every  day. 
There  were  always  swarms  of  flies  in  this  ravine,  on  and  about  the 
goats,  and  the  place  was  used  as  a  latrine  by  the  goat-herds.  This 
ravine  was  at  a  very  short  distance  from  the  l>ack  of  the  barracks. 
Another  herd  of  goats  was  kept  in  the  ditch  between  Floriana  Extension 
Barracks  and  the  back  of  the  new  married  quarters,  Misida  Bastion. 
This  herd  used  to  graze  on  the  slope  of  the  ditch  at  the  back  of  the 
married  quarters.    We  inspected  many  sheds  in  which  goats  were  kept 
in  Malta,  and  always  noticed  numbers  of  flies  upon  the  goats.  This 
was  so  marked  as  to  force  them  on  our  attention  as  possible  or  rather 
probable  carriers  of  infection. 

We  will  now  discuss  in  detail  the  cases  of  the  West  Kent  Regiment 
during  1906  : — 
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1.  Private  P.,  F  Companj,  was  admitted  to  Valletta  Hospital  on  October  5, 
1905,  and  bis  blood  was  found  to  react  on  January  26,  1906.  He  had  been  in 
No.  3  Eoom,  Old  Floriaua  Barracks,  for  six  months,  and  he  was  the  first  case 
which  had  occurred  in  his  company  for  over  six  months.  He  liad  been  in  hospital 
in  May,  1905,  with  sore  throat.  There  is  no  evidence  of  contact.  This  man 
drank  unboiled  goats'  milk  and  soda  water,  egg  flip,  and  took  porridge  and  milk 
I'Utside  barracks,  in  fact,  was  a  fairly  free  milk  drinker  up  to  the  time  he  got  ill. 
His  history  makes  it  clear  that  he  exposed  himself  freely  to  the  risk  of  infection 
through  milk. 

2.  Private  L.,  G-  Company  (see  Hospital  List  No.  1).  We  think  the  disease 
was  contracted  in  Citta  Vecchia  Hospital ;  if  the  disease  was  Mediterranean  Fever 
from  the  beginning  of  his  illness,  it  was  possibly  contracted  through  fly  infection 
from  the  herd  at  the  back  of  C  Block,  New  Floriana.  This  man  was  not  personally 
interviewed  by  us,  as  he  was  invalided  before  we  reached  Malta.  We  therefore 
know  nothing  about  his  drinking  milk  or  not  before  he  went  to  hospital ;  we 
do  know,  however,  that  he  had  been  employed  in  a  cook-house  for  two  months 
before  he  got  sick. 

3.  Private  D.,  C  Company,  was  admitted  from  No.  14  Room,  Notre  Dame 
EaveHn,  on  January  10,  1906,  and  was  a  relapse  from  December  27,  1905.  He 
had  been  in  Valletta  Hospital — October  23  to  November  13,  1905 — with  enteric 
fever,  and  again — November  27  to  December  27,  1905 — with  Mediterranean  Fever. 
He  had  been  in  Room  14  before  both  of  these  admissions,  and  had  been  company 
cook  for  three  months  before  his  enteric  admission.  This  man  states  he  never 
drank  milk  except  in  his  tea.  His  occupation  of  cook  makes  the  statement 
suspicious.  No  other  case  occurred  in  the  room,  and  no  other  case  had  occurred 
for  the  previous  six  months.  The  disease  may  have  been  contracted  in  Valletta 
Hospital,  where  he  had  enteric,  or  in  his  work  as  a  cook,  when  he  had  to  handle 
milk  and  milk  vessels. 

4.  Private  O.,  C  Company,  was  admitted  from  No.  6  Room,  Notre  Dame,  on 
January  23,  1906.  He  had  been  in  this  room  since  he  came  out  of  hospital  on 
November  27,  1905.  He  then  was  in  from  November  7  to  November  27  with 
simple  continued  fever,  and  had  exactly  the  same  symptoms  as  he  had  in  the 
present  attack.  On  that  occasion  his  blood  did  not  react.  He  had  three  milk 
diets,  and  a  pint  of  milk  daily  all  the  time  he  was  in  hospital.  He  states  he  never 
had  plain  milk  outside  hospital,  but  he  has  had  tea  frequently  down  town.  We 
think  this  case  is  a  probable  relapse  from  last  year.  We  can  form  no  opinion  as  to 
how  or  where  the  disease  was  contracted. 

5.  Private  B.,  F  Company,  was  admitted  from  No.  4  Room,  Old  Floriana,  on 
January  23,  1906.  He  had  felt  ill  for  three  days.  He  was  employed  as  company 
cook  for  two  months  before  he  got  ill.  He  drank  unboiled  goats'  milk  daUy  while 
in  that  employment.  Case  No.  1,  Private  P.,  came  from  the  same  company,  but 
had  no  contact  with  him,  and  came  from  another  room.  This,  in  our  opinion,  was 
an  almost  certain  case  of  milk  infection. 

6.  Private  B.,  E  Company,  was  sergeants'  mess  waiter.  He  was  admitted 
January  31,  1906,  and  was  a  relapse  case  (October  12  to  November  13,  1905). 
He  lived  in  No.  3  Room,  B  Block,  New  Floriana  Barracks.  There  was  no  case 
for  four  months  from  the  room  before  his  first  admission,  and  none  since  during 
the  year  1906.  He  was  employed  as  waiter  in  the  sergeants'  mess  before  and 
after  his  first  attack.  States  he  never  drank  plain  goats'  milk,  only  took 
it  in  his  tea.  He  had  to  handle  goats'  milk  as  a  waiter.  There  is  no  evidence  of 
contact. 

7.  Private  S.,  D  Company  (relapse  from  October  13  to  December  9,  1905). 
He  came  from  No.  9  Room,  Old  Floriana,  and  had  been  in  it  since  his  discharge 
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from  hospital  in  December.  States  lie  never  drank  goats'  milk  except  in  tea,  in 
barracks,  and  down  town.  Private  S.'s  second  admission  was  on  January  31,  1906. 
Another  man.  Private  B.,  was  admitted  from  this  room  on  April  29,  1906.  The 
room  had  been  disinfected  in  the  meantime.  Their  beds  were  far  apart  on  opposite 
sides  of  a  long  room.  They  were  not  companions.  We  can  form  no  opinion  how 
S.  contracted  his  disease. 

8.  Private  M.,  C  Company,  was  the  third  case  from  this  company  during  the 
year.  He  was  admitted  February  6,  1906,  from  Hut  5,  Notre  Dame.  He  had  not 
been  in  the  same  room  as  either  of  the  two  previous  cases  in  his  company.  This 
case  was  a  relapse  from  November  26,  1905,  to  January  22,  1906.  He  waa  not 
personally  interviewed  by  us,  but  we  were  informed  by  a  man  of  his  company  with 
whom  he  "  knocked  about "  that  he  drank  goats'  milk  and  egg  flips  frequently 
before  his  illness.    This  was  a  probable  milk  infection. 

9.  Sergeant  A.,  Gr  Company,  the  second  case  from  the  company,  was  admitted 
from  C  Block,  New  Floriana,  where  he  had  a  small  room  to  himself.  This  room 
looked  into  the  goat-frequented  ravine  at  the  back  of  C  Block.  He  had  goats' 
milk  in  tea,  and  with  porridge,  at  the  sergeants'  mess.  There  is  no  evidence  of 
contact.    We  think  this  was  either  a  milk  infection  or  a  fly  infection  from  goats. 

10.  Private  M.  (see  Hospital  List  No.  4).    He  came  from  Eoom  5,  Old  Floriana 
Barracks,  and  was  only  nine  days  in  it  before  his  admission  to  hospital. 

11.  Lance-corporal  B.,  E  Company,  had  been  at  Ghain  Tuffieha  for  15  days, 
then  came  to  New  Floriana,  A2  room,  whei'e  he  remained  for  three  days  before 
liis  admission  to  hospital  on  March  4,  1906.  He  was  not  seen  by  us  personally, 
but  the  colour-sergeant  of  his  company  informed  us  that  he  frequently  drank  goats' 
milk.  He  also  had  it  in  tea.  He  was  the  only  case  from  Eoom  A2  during  the 
year.  He  contracted  his  disease  either  at  Ghain  Tuffieha  or  in  Hut  8,  Notre 
Dame,  in  which  he  had  been  before  he  went  to  Ghain  Tuffieha.  He  ran  the  risk 
of  infection  by  milk. 

12.  Private  W.,  A  Company,  admitted  March  6,  1906,  from  Eoom  Al,  New 
Floriana ;  had  been  at  Ghain  Tuffieha  during  the  time  Lance-corporal  B.  was 
there,  but  not  in  the  same  tent.  W.  was  an  officer's  servant,  whose  master  got 
Mediteri'anean  Fever  just  after  his  return  from  Ghain  Tuffieha.  This  man  said 
he  only  drank  milk  in  his  tea,  but  he  had  tea  in  the  mess,  and  l)ad  access  to  milk 
there.  We  think  master  and  man  got  the  disease  at  the  same  place,  most  probably 
in  the  officers'  mess. 

13.  Private  P.,  F  Company  (see  Hospital  List,  Case  5). 

14.  Private  P.,  B  Company,  was  admitted  from  No.  5  Hut,  Notre  Dame,  on 
March  15,  1906,  having  felt  ill  since  February  20,  1906.  He  had  been  in  Cottonera 
Hospital  with  gonorrhoea  from  November  19,  1905,  to  January  9,  1906.  He  was 
the  first  case  from  his  company  during  the  year,  and  tlie  history  of  the  case 
throws  no  light  on  its  causation.  He  only  had  milk  in  tea,  elsewhere  than  in 
Oottonera  Hospital. 

15.  Private  A,  H  Company,  was  admitted  from  Floriana,  New,  B4  room,  on 
March  26,  after  feeling  ill  for  three  days.  He  had  been  at  Gliain  Tuffielia  from 
February  21  to  March  3.  He  was  employed  as  company  cook  for  six  months 
before  his  illness,  and  wc  have  positive  evidence  that  he  frequently  drank  goats' 
milk  when  so  employed.    There  is  no  evidence  of  contact. 

16.  Private  P.,  A  Company,  was  employed  as  company  cook  in  the  same  cook- 
house as  Private  A  (see  above).  He  was  admitted  on  March  28,  after  feeling  ill 
for  two  days.  He  came  from  Eoom  3a,  New  Floriana,  but  was  admitted  from 
Pembroke  Camp.  He  was  the  first  case  from  the  room  during  the  year,  and, 
beside  the  fact  that  he  worked  in  the  cook-house  with  Private  A.,  we  can  find 
no  other  evidence  of  contact.    Stated  he  only  took  milk  in  his  tea,  a  statement 
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-which  there  is  reason  to  believe  is  untrue.  We  consider  these  two  cases  as  almost 
•certainly  due  to  goats'  milk. 

17.  Private  R.,  F  Company  (see  Hosi^ital  List,  Case  12). 

18.  Private  L.,  B  Company,  was  admitted  on  April  16,  1906,  from  a  servant's 
room  in  the  officers'  mess.  He  was  an  officer's  servant.  He  had  no  known 
■contact.  States  he  never  drank  milk  except  in  his  tea.  He  had  access  to  it  in  the 
mess,  and  had  to  handle  milk  vessels.    We  consider  him  a  milk  infection. 

19.  Private  S.  H.,  B  Company,  Eoyal  West  Kent,  was  admitted  April  17,  1906 ; 
had  no  previous  illness  in  Malta,  a  married  man,  lived  in  11,  Floriana  married 
■quarters.  No  milk,  except  condensed  milk,  was  used  in  his  quarters,  and  he 
-stated  that  he  had  never  tasted  goats'  milk,  even  in  his  tea.  His  wife  confirmed 
his  statement.  He  liad  eaten  no  uncooked  vegetables  or  fruit.  None  of  the 
family  have  been,  or  are,  ill.  The  quarters  were  in  excellent  sanitary  condition. 
There  is  no  history  of  contact.  He  was  occasionally  employed  on  latrine  fatigues, 
and  was  so  employed  about  eight  weeks  before  he  got  ill.  We  could  form  no  opinion 
■as  to  the  origin  of  his  disease. 

20.  Private  S.,  E  Company,  admitted  April  21,  1906,  from  Eoom  6,  Old  Floriana 
Barracks.  He  had  been  in  this  room  one  week,  before  then  he  was  in  Room  3, 
B  Block,  New  Floriana,  where  he  slept  in  a  bed  opposite  Private  B.  (see  Case  6, 
:above).  He  had  been  in  hospital — February  1  to  February  16,  1906 — with 
simple  continued  fever,  and  said  he  never  felt  well  after  he  came  out.  He  was 
.an  officer's  servant,  and  his  master.  Captain  P.,  got  ill  soon  after  his  servant.  He 
used  to  drink  milk  in  his  master's  quarters.  We  know  that  Private  S.  and 
Private  B.  had  slept  in  opposite  beds  in  the  same  room,  before  Private  S.  got  ill, 
but  no  other  relation  could  be  made  out  between  the  cases.  We  think  S.  and  his 
master  are  probable  milk  infections  about  the  same  time. 

21.  Private  F.,  F  Company,  was  admitted  from  Pembroke  Camp  on  April  23, 
1906.  He  had  been  in  Cottonera  Hospital  with  gonorrhoea — October  3  to 
December  6,  1905— and  said  he  had  never  felt  well  since.    From  Cottonera  Hospital 

-he  went  to  Room  4,  Old  Floriana  Barracks,  from  December  6,  1905,  to  February  13, 
1906  ;  then  to  Corrachno  Military  Prison  to  February  18  ;  then  Ghain  Tuffieha, 
February  19  to  March  3,  1906 ;  then  Old  Floriana,  Room  4,  from  March  3  to 
March  23 ;  then  to  Pembroke  Camp.  Private  B.  (Case  5  above)  came  from 
Room  4  on  January  23.  He  occupied  the  bed  nearly  opposite  to  Private  F.'s  bed. 
They  were  not  companions,  and  had  nothing  to  do  with  each  other.    F.  frequently 

•drank  egg  flips,  which  contained  goats'  milk.     On  March  31  he  had  a  surfeit 

•of  this  drink  with  a  comrade  who  was  "standing  him  treat." 

22.  Private  B.,  D  Company,  was  admitted  from  Room  No.  9,  Old  Floriana, 
■  on  April  29.    He  had  been  employed  as  company  cook  for  tw,o  months  before  his 
admission,  and  used  to  taste  unboiled  goats'  milk  when  so  employed.    Private  S. 
(Case  7  above)  came  from  the  same  room.    They  were  the  only  two  cases  from  the 
room  during  the  year.    We  tliink  this  was  a  milk  infection. 

23.  Private  P.,  E  Company,  came  from  No.  6  Room,  Old  Floriana  Barracks,  and 
was  admitted  on  May  1,  1906.    There  is  no  evidence  of  contact.    Private  P.  was 
■company  cook,  and  states  he  used  to  drink  goats'  milk  in  the  kitchen,  where  it  was 

steriHsed,  but  only  after  it  was  boiled.  He  had  no  previous  illness  in  Malta,  and 
felt  perfectly  well  until  three  days  before  his  admission.  We  tliink  he  was  a  milk 
infection. 

24.  Private  B.,  H  Company,  was  admitted  from  Room  2b,  New  Floriana,  on 
May  2,  1906.    He  had  been  in  this  room  since  March  3,  1906.    Tliis  was  the  only 

•case  from  the  room  during  the  year.  He  was  an  officer's  servant.  States  he  only 
drank  milk  in  his  tea,  but  he  liad  access  to  milk  in  the  mess,  where  we  think  lie 

•contracted  his  disease. 
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25.  Private  R.,  C  Company,  was  admitted  from  Pembroke  Camp— where  lie  had 
been  from  April  13  until  date  of  admission— April  30,  1906.  Before  then  he  had 
been  in  No.  9,  Notre  Dame.  Date  of  liis  admission  is  shown  as  May  4,  but  he  was 
a  transfer  from  Forrest  on  April  30,  1906.  He  had  been  company  cook  since 
December.  He  said  he  had  drank  milk  in  the  cook-house,  but  once  only,  during 
the  month  before  his  admission.  There  was  no  other  case  from  No.  9  Koom, 
Notre  Dame,  during  the  year.    We  tliink  tliis  was  a  milk  infection. 

26.  Corporal  B.,  F  Company,  was  admitted  from  No.  6,  B  Block,  married 
quarters,  on  May  7,  1906.  There  were  three  other  cases  from  tliis  family,  and  all 
within  a  short  interval  of  time :— lat.  Rose  B.,  aged  8  years,  first  felt  ill  on 
April  21,  1906.  2nd.  Corporal  B.,  first  felt  ill  April  30.  3rd.  OUph  B.,  who  first 
felt  ill  about  April  28.  4th.  Edith  Maud  B.,  who  had  been  ill  since  about  May  9. 
There  were  three  other  members  of  the  family  living  in  the  same  quarters — 
Mrs.  B.,  Mabel  B.,  and  Ernest  B.,  none  of  whom,  though  apparently  equally 
exposed  to  infection,  contracted  the  disease.  A  son  Walter  had  Mediterranean 
Fever  in  the  summer  of  1904,  when  Hviug  with  his  father's  family,  and  none  of  the 
rest  then  contracted  the  disease.  The  family  then  lived  in  13,  Strada  Magazzini. 
The  son  Walter  never  lived  in  their  present  quarters.  They  came  to  their  present 
quarters  in  February,  1906.  As  the  cliildren  sickened,  they  each  slept  in  turn  with 
the  mother,  while  Mabel  and  Ernest  slept  in  the  bed  with  OUph  before  she  was 
known  to  be  ill,  and  for  some  time  afterwards.  Coi-poral  B.  slept  in  Rose's  bed, 
when  Rose  got  ill  and  was  put  in  her  mother's  bed.  The  members  of  the  family 
who  remained  well  had  at  least  as  close  contact  with  the  sick  as  the  sick  had  with 
each  other.  The  evidence  about  milk  is  somewhat  conflicting.  When  the  family 
came  from  Strada  Magazzini  to  their  present  quarters  in  February,  they  changed 
from  condensed  milk  to  goats'  milk,  got  from  the  herd  which  supplied  the  West 
Eent  Regiment,  and  which  a  Httle  later  was  known  to  contain  infected  goats.  This 
evidence  was  got  from  Mrs.  B.  at  the  time  a  milk  census  of  the  married  famihes 
was  made,  when  as  yet  no  members  of  the  family  were  ill.  Mrs.  B.  then  stated  that 
the  family  had  been  using  goats'  milk  for  two  months.  When  Rose  got  ill,  Mrs.  B. 
stated  goats'  milk  was  used,  but  always  boiled.  When  Corporal  B.  got  ill  he  said 
goats'  milk  was  only  used  for  tea.  When  OUph  got  ill,  Mrs.  B.  modified  her  first 
statement,  and  said  that  goats'  milk  was  only  taken  after  Rose  got  ill.  On  one 
occasion,  when  one  of  us  visited  the  house  to  get  samples  of  blood,  the  children, 
during  the  mother's  absence  on  a  visit  to  the  father  in  hospital,  were  found  having 
tea,  and  were  then  using  goats'  milk.  Another  child  from  a  quarter  on  the  same 
verandah,  who  had  only  recently  come  out  of  hospital  after  an  attack  of  Mediter- 
ranean Fever,  was  then  playing  with  them.     Contact  cannot  be  denied,  but : 

(1)  None  of  the  family  got  it  when  Walter  had  it  in  13,  Strada  Magazzini; 

(2)  Mrs.  B.  did  not  get  it,  though  apparently  more  exposed  to  infection  than  any 
other  member  of  the  family,  through  sleeping  with  infected  children ;  (3)  Neither 
Mabel  nor  Ernest  got  the  disease  after  having  slept  with  OUph  before  and  after  she 
got  ill.  The  history  illustrates  the  difficulty  of  obtaining  accurate  information 
about  the  use  of  niilk.  The  obvious  deduction,  we  think,  where  goats'  milk  comes 
into  a  house,  whether  stated  to  be  used  only  for  tea,  or  boiled,  is  to  look  on  it  with 
equal  suspicion  as  though  stated  to  have  been  used  unboiled.  We  think  the  weight 
of  evidence  points  to  this  outbreak  having  been  due  to  the  use  of  infected  goats' 
milk. 

27.  Private  B.,  F  Company,  was  admitted  on  May  29  from  Room  3,  Old  Floriana, 
where  he  had  been  for  two  months  before  his  illness,  after  feeling  ill  for  two  days. 
Two  other  cases  had  come  from  tliis  room  during  this  year  (Cases  13  and  17  above), 
but  on  both  those  occasions  the  room  had  been  evacuated  and  lime-washed,  etc. 
B.'s  bed  was  on  the  opposite  side  of  the  room  to  those  of  the  other  two  cases.  The 
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liistory  of  tlus  case  tlirows  no  Ught  on  its  causation.    We  beUeve  it  was  possibly 
caused  by  infected  flies.    He  had  milk  in  his  tea. 

28.  Private  J.,  D  Company,  wis  company  cook  in  Old  Floriana  cook-house  for 
14  months.  He  had  no  previous  illness.  He  was  admitted  on  May  22  from 
Eoom  10,  Old  Floriana  Barracks,  from  which  there  had  been  no  previous  case 
during  the  year.  He  used  to  drink  a  pint  of  unboiled  goats'  milk  daily.  The 
herd  which  suppUed  this  milk  was  found  about  this  time  to  contain  11  infected 
goats. 

29.  Private  K.,  G  Company,  came  from  3c  Room,  New  Floriana,  and  was 
admitted  May  23,  1906.  Says  he  only  had  milk  in  his  tea.  The  history  throws 
no  light  on  the  causation  of  the  disease.  C  Block  was  much  exposed  to  flies  from 
herds  of  goats  wliich  sheltered  at  the  back  of  the  quarters.  There  is  no  evidence 
of  contact,  and  no  other  case  came  from  the  room. 

30.  Private  H.  belonged  to  the  same  company  as  the  last  case,  and  came  from  the 
room  vmderneath  tlie  one  Private  K.  had  come  from.  He  was  admitted  two  days 
later  than  Private  K.,  i.e.,  May  25,  1906.  Private  H.,  too,  only  had  milk  in  bis  tea. 
We  believe  these  two  cases  were  probably  fly  infections  from  the  goats  which 
sheltered  near  the  barracks. 

31.  Private  H.,  A  Company,  was  admitted  on  June  6 ;  his  blood  reacted  on  the 
same  day.  He  began  to  feel  ill  on  June  2.  He  had  been  in  4  Room,  A  Block, 
New  Floriana,  for  seven  weeks  before  liis  adnoission.  Before  then  he  had  done 
a  short  period  of  duty  in  the  MiUtary  Pohce,  and  Uved  in  33  Hut,  Tigne.  He  then 
did  clerk's  work  in  the  regimental  pay  oSice,  then  ordinary  duties,  and  at  the  time 
he  went  sick  was  doing  a  course  of  gymnasium.  He  only  had  milk  in  tea  (and  that 
condensed  milk)  since  May  15.  He  never  had  food  out  of  barracks.  He  had  spring 
onions  and  cheese  for  supper  frequently.  There  were  two  other  cases  from  Hut 
No.  33,  Tigne,  diiring  the  year.  This  was  the  poHce  hut,  and  the  occupants  were 
constantly  changing.  The  two  other  cases  were  a  soldier  of  the  2nd  Essex 
Regiment,  who  was  admitted  on  May  7,  and  a  soldier  of  the  4th  Rifle  Brigade,  who 
was  admitted  on  May  21.  These  tliree  men  were  in  33  Hut,  Tigne,  together,  but 
they  were  not  even  acquainted  with  each  other,  and  their  beds  were  in  different 
parts  of  the  room.  The  room,  No.  10,  Old  Floriana,  from  which  Private  H.  was 
admitted  to  hospital  had  been  occupied  by  Private  J.  (Case  28),  but  it  is  quite 
certain  that  Private  H.  did  not  contract  his  disease  in  No.  10  Room.  He  was  feehng 
ill  when  he  went  to  it,  and  was  only  in  it  two  days.  We  can  form  no  opinion 
as  to  the  origin  of  this  case,  and  do  not  think  known  contact  can  explain  it. 

32.  Private  I.,  G  Company,  was  admitted  from  Grhain  Tuffieha  on  June  6. 
He  had  been  cook  in  the  .sergeants'  mess  since  April  21,  1906.  Said  he  only 
felt  ill  for  three  days  before  he  went  sick,  but  possibly  was  not  feeling  too  well 
before  then,  as,  liaving  been  a  moderate  drinker,  he  had  become  a  teetotaler  about 
three  weeks.  Before  he  went  to  G-hain  Tufiieha  he  was  employed  as  a  company 
cook  in  Floriana  Barracks,  and  he  then  drank  goats'  milk.  He  lived  in  Room  1, 
C  Block,  New  Floriana,  a  room  which  looks  into  the  goat -frequented  ravine,  which 
we  have  mentioned  before.  The  cook-house  at  Ghain  Tufiieha,  when  we  visited 
it,  was  swarming  with  flies.  Goats'  milk  was  said  not  to  be  used  in  tliis  cook- 
house. A  large  number  of  the  ponies  at  Ghain  Tuffieha  were  found  to  react  to 
Micrococcus  melitensis.  The  case  was  either  a  case  of  fly  infection  at  Ghain 
TjilEeha  or,  as  we  think  more  probable,  was  contracted  when  he  was  cook  at 
Floriana  Barracks,  and  that  the  case,  hke  many,  is  merely  one  of  long  latency. 

33.  Quartermaster-Sergeant  C,  D  Company,  was  admitted  on  June  12,  1906, 
from  24,  A  Block,  Married  Quarters,  Misida  Bastion.  His  wife,  an  almost  certain 
milk  infection,  had  been  admitted  on  May  7  with  the  same  disease.  Quartermaster- 
Sergeant  C,  and  his  wife,  got  ill  about  the  same  time.    Mrs.  C.  drank  goats'  milk 
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■freely,  but  said  it  was  always  boiled.  Mr.  C.  said  it  was  generally  boiled,  and  he 
used4t  only  for  tea.    Two  boys,  Stephen  and  John,  never  drank  milk,  and  remained 

:  apparently  quite  well,  though  the  blood  of  both  boys  gave  a  good  positive  reaction 
to  Micrococcus  meliteiisis.  They  were  both  strong,  active  lads,  who  on  many 
occasions  showed  us  round  different  places  near  these  married  quarters.  They 
remained  well  all  the  season,  and  took  hard  exercise  daily.  We  tliink  the  whole 
family  were  infected  at  the  same  time,  and  that  the  agent  was  infected  goats'  milk. 
There  is  no  evidence  of  contact  except  among  the  members  of  the  family.  Husband 
and  wife  occupied  one  room,  the  boys  another.    The  urines  of  both  boys  were 

•  examined  on  several  occasions,  with  negative  results. 

34.  Private  S.,  B  Company. 

35.  Private  H.  H.,  C  Company. 

36.  Private  K.,  C.  Company. 

37.  Private  H.  W.  G.,  C  Company. 

The  four  cases  above  are  important  from  the  point  of  view  of  place  infection. 
■Case  36  we  think  to  be  a  probable  case  of  milk  infection.     In  the  other  three 

•  cases  we  have  been  unable  to  obtain  any  history  of  milk  di-inking.  From  the 
point  of  view  of  place  infection  they  must  all  be  considered  together.  Private  S. 
Tiad  no  previous  illness  in  Malta.  He  first  felt  ill  on  June  11,  with  giddiness,  and 
was  admitted  to  hospital  on  June  14,  1906.  His  blood  reacted  on  the  same  day. 
He  was  probably  ill  longer  than  he  said,  as,  having  been  a  great  cigarette  smoker, 
Tie  had  given  it  up  entirely  a  fortnight  before  he  went  sick.  He  had  never  drunk 
goats'  milk,  and  since  May  15  only  had  condensed  milk  in  liis  tea.  There  is 
nothing  in  his  dietary  or  manner  of  life  to  suggest  a  clue  to  the  probable  source  of 
•his  illness.  He  was  admitted  from  Room  6,  Jfotre  Dame,  hut  had  been  in  it  only 
isince  June  5,  ten  days  before  his  admission,  and  six  days  before  he  felt  ill.  Before 
June  5  he  had  lived  for  over  two  months  in  Eoom  Wo.  8,  Old  Floriana  Barracks. 
He  was  the  first  case  this  year  which  occurred  in  Eoom  8,  and  it  is  quite  clear  that 
the  case  belongs  to  No.  8  Room  rather  than  to  Eoom  6,  Notre  Dame.  It  was  noticed 
:at  this  time  how  numerous  the  flies  were  in  Floriana  Barracks,  and  it  was  now  that 
we  visited  the  Civil  Hospital,  and  found  it  very  full  of  flies  also.  It  was  suggested 
that  the  windows  of  the  hospital  should  be  made  fly-proof.  The  suggestion,  though 
well  received,  had  not  materialised  at  the  date  when  Old  Floriana  Barracks  were 
-evacuated.  From  S.'s  history,  it  is  seen  that  he  sickened  nine  days,  or  less,  after  he 
left  No.  8  Eoom,  Old  Floriana.  Private  H.  H.  (Case  35),  the  second  case  of  the 
group,  had  been  in  No.  4  Eoom,  Notre  Dame,  for  more  than  two  months  until 
June  5,  the  same  day  on  which  Private  S.  left  it.  S.'s  bed  in  Room  8  was  No.  5, 
right.  Private  H.  H.'s  bed  in  Eoom  8  was  No.  7  on  the  right.  It  is  quite  clear 
tliat  S.'s  illness  was  due  to  no  contact  with  H.  Whether  H.'s  illness  had  any 
■connection  with  S.,  or  Eoom  8,  remains  to  be  examined.  H.  II.  came  to  Eoom  8 
on  the  day  S.  left  it.  H.  slept  in  a  bed  very  close  to  the  one  S.  had  left,  possibly 
the  same  bed.  Neither  bed  nor  room  had  been  disinfected.  S.  was  not  ill  when 
he  left  No.  8  Eoom.  Here,  apparently,  are  the  elements  of  a  pretty  example  of 
mediate  contagion  or  place  infection.  Though  S.'s  case  might  explain  H.  H.'s  and 
the  other  two  cases,  yet  the  converse  does  not  hold  good.  Private  H.  H.  came 
from  No.  6  Eoom,  Notre  Dame,  on  June  5,  to  No.  8  Eoom,  Old  Floriana  Barracks. 
His  history,  which  follows,  shows  that  he  most  probably  had  the  disease  when  he 
<?ame  to  No.  8  Eoom.  He  was  admitted  into  hospital  on  June  15,  and  his  blood 
reacted  on  the  same  day.  If  lie  contracted  his  disease  in  Eoom  8,  i.e.,  if  the  same 
■cause  operated  in  H.'s  case  as  in  S.'s,  tlien  H.'s  case  must  be  one  of  ten  days' 
incubation  exactly,  at  the  extreme  limit;  but  H.  manifested  almost  the  only 
symptom  of  his  illness  on  June  11.  Tlierefore  the  incubation  period  is  reduced 
to  seven  days,  i.e.,  from  June  5  to  June  11.    H.  began  to  suffer  from  pains  in  the 
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knees  on  June  11,  and  had  no  other  symptom,  except  rise  of  temperature,  through, 
the  whole  course  of  his  attack.  He  never  felt  sick  or  lost  his  appetite.  For  a 
fortnight  at  the  beginning  of  May  he  was  on  barrack  hospital  treatment  for  exactly 
the  same  kind  of  pains  in  his  knees  as  caused  him  to  go  sick  in  June.  At  that 
time  his  temperature  was  not  taken.  He  then  was  in  No.  6,  Notre  Dame, 
and  had  been  for  two  months.  He  had  been  an  officer's  servant  until  May  2,. 
and,  his  master  going  on  leave,  he  then  returned  to  ordinary  duty.  He  had  a 
relapse  in  September.  Thinking  he  might  have  been  an  ambulatory  case,  and 
excreting  Micrococcus  melitensis  in  his  urine,  we  had  it  examined  on  several 
occasions,  always  with  negative  results.  The  history  of  this  case  makes  it  clear- 
that  Private  H.  H.,  when  he  came  to  Eoom  8,  Old  Floriana,  was  already  the  victim, 
of  a  mild  attack  of  Mediterranean  Fever,  and  consequently  had  no  connection  with 
Private  S.  or  Room  8. 

The  next  case.  Private  E.,  No.  36,  had  been  in  Cottonera  Hospital  from  May  30, 
to  June  11,  1906,  suffering  from  synovitis.  He  was  admitted  on  that  occasion  from 
Koom  No.  8,  Notre  Dame,  and  therefore,  so  far  as  place  is  concerned,  had  as  yet 
no  connection  with  either  H.  or  S.  He  had  been  in  No.  8,  Notre  Dame,  for  twa 
months.  He  came  to  No.  8  Room,  Old  Floriana,  on  the  evening  of  June  11,  and 
occupied  the  bed  next  to  H.'s.  He  felt  quite  well  on  discharge  from  Cottonera,. 
and  remained  so  until  June  18,  when  he  had  headache  which  continued,  and  he 
was  admitted  to  hospital  on  Jime  21,  and  on  the  same  day  his  blood  reacted.  If 
he  got  ill  in  No.  8,  Old  Floriana,  he  must  have  got  his  disease  between  June  11 
and  17,  on  which  date  Itoom  8  was  evacuated  for  disinfection,  and  all  the  occupants 
were  put  in  tents  on  the  I'oof.  He  mu.st,  therefore,  have  contracted  the  disease  in 
six  days,  quite  possible,  but  in  his  case  liighly  improbable.  His  blood  reacted  on 
June  21,  and  the  case  was  a  mild  one.  Cases  caused  by  direct  inoculation,  as- 
a  rule,  are  severe,  and  unless  this  was  one,  his  blood  would  hardly  have  reacted 
within  eight  days  of  his  getting  the  poison,  and  he  would  not  have  manifested 
symptoms  Tvithin  six  days.  The  synovitis,  too,  from  which  he  suffered  in  May,, 
is  suggestive.  Though  the  possibility  of  direct  inoculation  in  Room  8,  Old  Floriana, 
must  be  allowed,  the  history  of  the  case  makes  it  more  than  probable  that 
Private  K.  contracted  liis  disease  elsewhere.  We  have  but  little  evidence  on  which 
to  base  an  opinion  as  to  where  he  did  contract  his  disease,  but  on  asking  him  if  he 
ever  drank  goats'  milk  in  any  form,  he  stoutly  denied  ever  having  done  so,, 
forgetting  that  he  had  ali'eady  told  us,  when  we  examined  all  the  men  in  the 
company  as  to  whether  they  took  milk,  that  he  frequently  drank  egg  flips,  one 
of  the  ingredients  of  which  was  unboiled  goats'  milk  ;  he  then  also  stated  that  he 
drank  rum  and  milk,  a  fairly  common  drink  among  soldiers  in  Malta. 

Case  No.  37,  that  of  Private  W.  J.  H.,  brother  of  H.  H.  (Case  35),  must  now  be 
considered.  Private  W.  J.  H.  had  been  employed  for  seven  months  in  the  Military 
Police,  during  which  time  he  lived  in  1a  Block,  New  Floriana.  Fourteen  days 
before  his  admission  to  hospital  he  became  an  officer's  servant,  and  on  June  12  he 
went  to  live  in  No.  8  Eoom,  Old  Floriana.  He  left  this  room  and  went  into  a  tent 
on  the  roof,  as  did  the  other  occupants  on  June  17.  He  was  therefore  only  exposed, 
to  the  presumed  malign  influence  of  Eoom  8  for  five  days,  from  June  12  to  17. 
His  blood,  in  common  with  those  of  23  other  men,  contacts  of  the  previous  cases, 
was  examined,  and  being  found  to  react,  and  having  a  slight  rise  in  temperature, 
he  was  sent  to  hospital  on  June  22  for  Mediterranean  Fever.  In  hospital  he  never 
felt  ill,  and  did  not  believe  there  was  anything  the  matter  with  him.  None  of  the 
bloods  of  the  other  contacts  reacted.  If  W.  J.  H.  contracted  his  disease  in  No.  8 
Eoom,  he  must  have  done  so  between  June  12  and  June  17,  i.e.,  in  four  days.  His 
blood,  taken  on  Juno  19,  was  reported  to  react,  and  again  on  the  23rd.  As  he 
never  felt  ill,  it  is  difficult  to  decide  when  he  got  his  disease.    From  June  12  to  19' 
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(date  of  liis  first  reaction)  is  only  seven  days,  but  all  wliich  can  be  granted  if  lie 
contracted  his  disease  in  No.  8,  Old  Floriana. 

These  four  cases  have  been  reviewed  at  great  length  because  they  seemed  at 
first  to  furnish  a  good  exam]Dle  of  contact  or  place  infection,  but  careful  examination 
of  each  case  seems  to  negative  that  view.  It  is  certain  that  H.  H.  did  not  contract 
bis  disease  in  Room  8,  and  the  evidence  is  almost  equally  strong  against  Private  K. 
liaving  got  ill  there.  Thus  an  apparently  strong  case  for  contact  becomes  a 
decidedly  weak  one.  "We  conclude  that  Private  S.  contracted  his  disease  when 
living  in  Wo.  8  Eoom,  Old  Floriana,  and  tliink  that  flies  are  a  quite  probable 
explanation  of  his  case.  We  think  Private  H.  H.  contracted  liis  disease  while 
living  in  Room  4,  Notre  Dame,  before  the  beginning  of  May,  when  lie  was  an 
officer's  servant.  He  denied  drinking  milk  or  eating  uncooked  vegetables.  His 
occupation  is  suggestive.  Private  K.  contracted  his  disease  wlule  Uving  in  Room 
No.  8,  Notre  Dame,  and  he  is  a  possible  case  of  milk  infection  by  egg  flips  and  nun 
and  milk.  Private  W.  J.  H.  was  a  pal  of  Private  K.,  and  used  to  knock  about 
with  him.  He  may  have  contracted  liis  disease  in  the  same  place  as  Private  K. 
Information  from  the  colour-sergeant  of  his  company  was  obtained  to  the  effect 
that  these  three  men  used  to  frequent  a  public-house,  paying  attention  to  the  same 
barmaid,  and  where  they  had  egg  flips.  It  is  therefore  possible  that  this  Avas 
a  common  source  of  infection. 

38.  Private  J.,  0  Company,  was  admitted  on  June  25,  1906.  His  blood  rea«t«d 
next  day.  He  came  from  No.  7  Room,  Old  Floriana  Barracks,  where  he  had  lived 
since  June  16.  Up  to  then  he  had  been  caretaker  and  sole  occupant  of  Vittoriosa 
Barracks  from  May  5.  Before  then  he  was  in  No.  15  Room,  Notre  Dame.  He  first 
felt  ill  with  headache  and  faintness  on  June  16,  when  shifting  his  kit  from  Vittoriosa 
Barracks.  He  says  he  had  been  perfectly  well  until  then.  Neither  lus  manner 
of  life  nor  Ms  diet  suggest  any  clue  to  the  source  of  his  illness.  At  Vittoriosa 
he  Hved  in  the  guard-room,  a  dark  and  mouldy,  iU- ventilated  building.  Most 
of  the  ventilating  shafts  to  the  sewers  are  broken  just  above  the  ground  level,  and 
at  times  emit  foul  odours.  He  had  his  meals  with  a  detachment  of  the  4th  Rifle 
Brigade  in  Verdalla  Barracks.  There  is  no  evidence  of  contact  or  of  his  ever 
having  drunk  goats'  milk. 

39.  Corporal  T.,  F  Company,  a  relapse  from  September  4  to  November  27,  1905. 
He  was  re-admitted  on  June  27  from  New  Floriana  Barracks,  where  he  had  been 
for  three  days.  Before  then  he  liad  been  in  a  tent  on  the  roof  of  Old  Floriana 
Barracks  since  May  5.  His  urine  was  examined  to  see  if  he  was  excreting 
Micrococcus  melitensis.  Result  negative.  He  states  he  only  drank  milk  in  his  tea, 
and  that  his  first  attack  was  contracted  at  Pembroke  Camp,  where  lie  was  in  cliarge 
of  tlie  camp  latrines. 

40.  Private  S.,  A  Company,  was  admitted  June  30  from  2b  Block,  New  Floriana, 
where  he  had  been  for  three  weeks.  Before  then  lie  had  been  in  Room  4,  Old 
Floriana.  He  had  had  slight  fever  and  pains  at  the  beginning  of  A]iril.  These 
pains  got  worse  through  bathing,  and  he  got  lieadache  about  June  24.  He  had  been 
in  Room  4,  Old  Floriana,  for  over  six  weeks,  and  he  probably  was  ill  since  April. 
He  was  an  officer's  servant,  and  had  goats'  milk  in  tea  at  the  mess ;  he  says  he 
never  drank  it  plain.  We  think  he  contracted  liis  disease  in  the  officer's  mess 
before  goats'  milk  was  stopped  there. 

41.  Lance-Corporal  R.,  A  Company,  was  admitted  from  No.  9  Room,  Old  Floriana, 
on  July  9.  He  had  been  in  this  room  for  two  montlis.  He  Ams  admitt^?d  for 
gonorrhoea,  and  his  disease  was  cluuigcd  to  Mediterranean  Fever  on  August  3,  1906. 
He  contracted  gonorrhoea  on  June  30.  He  used  to  drink  goats'  milk  up  to  the 
middle  of  June.  His  first  symptoms  of  illness  began  on  July  16,  with  double 
sciatic  pains.    These  pains  persisting,  and  he  having  fever,  his  blood  was  examined, 
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and  foxind  to  react  on  August  2,  1906.  There  was  no  liistory  of  contact.  Ho 
either  contracted  liis  disease  wlierc  he  got  gonon-hcea  or  else  when  he  drank  milk, 
which  lie  did  freely  iintil  the  middle  of  June.    He  also  drank  egg  flips  frequently. 

42.  Private  B.,  F  Company,  first  fell  ill  on  August  6,  1906,  with  headache, 
backache,  and  giddiness.  He  was  admitted  on  Aiigust  7,  and  his  blood  reacted 
on  the  same  date.  He  had  been  in  No.  17  Hut,  Manoel,  since  July  11,  1906. 
Before  then  he  was  in  a  small  room  on  the  ground  floor  of  Block  B,  New  Floriana 
Barracks.  He  had  this  room  to  liimself ,  and  was  in  it  since  the  beginning  of  May. 
In  June  (June  28  to  J uly  2,  1906)  he  was  in  Cottonera  Hospital,  with  inflammation 
of  connectire  tissue,  the  result  of  scratching  his  arms,  which  had  been  severely  bitten 
by  sand  flies.  He  then  had  sUght  fever,  but  felt  perfectly  fit  during  the  interval 
between  his  discharge  and  readmission.  He  never  drank  goats'  milk,  and  there 
is  no  evidence  of  contact.  There  had  been  no  other  case  in  any  room  in  which  he 
lived  during  the  year.  He  used  to  have  uncooked  tomatoes  for  his  supper 
frequently.    He  visited  a  brothel  July  19,  1906.    No  venereal  disease  resulted. 

43.  Private  H.,  September  1,  1906,  relapse.    (See  Case  35.) 

44.  Private  S.,  F  Company,  was  admitted  from  Salvatore  Counter-guard  where 
he  had  been  for  the  past  eight  months.  He  was  admitted  on  September  12.  The 
man  was  a  signaller.  The  history  of  the  case  throws  no  light  on  its  causation. 
This  was  the  only  case  from  the  counter-guard  during  the  year.  The  men  in 
the  counter-guard  were  hving  quite  apart  from  the  rest  of  the  regiment. 

The  distribution  by  companies  was  as  follows  : — 
A  Company      ...      6  cases, 

4  ^ 
9     „     (including  four  relapses). 

^     "  . 

10  cases  (including  one  relapse),  one  married 
man  and  one  man  from  Salvatore  Counter- 
guard. 

Gr       „  ...     5  cases. 

H  9 

The  spot  map  shows  the  barracks  from  which  each  case  came. 

We  consider  that  28  of  the  above  cases  were  most  probably  milk 
infections,  while  all,  with  a  few  exceptions,  are  possible  milk 
infections. 

By  barracks  the  distribution  was : — 

Old  Floriana  Barracks     ...  14  cases. 

New  Floriana     ,,  ...  14  „ 

Notre  Dame    8  „ 

Salvatore  Counter-guard ...  1  „ 

Other  places    7  „ 

A  careful  analysis  of  the  cases  occurring  in  the  several  companies 
and  in  the  various  parts  of  barracks  was  made,  and  we  were  unable  to 
discover  any  particular  persistence  of  the  disease  in  any  company  or  in 
any  particular  part  of  the  barracks. 
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The  most  striking  fact  about  the  history  of  this  regiment  is  that  in> 
the  first  six  months  of  the  year  forty  cases  occurred,  whereas,  for  the- 
remaining  four  months  of  the  battalion's  stay  in  ISIalta,  the  months- 
which  usually  are  marked  by  special  prevalence  of  I\Iediterranean 
Fever,  there  were  only  four  admissions.  Of  these,  one  was  a  relapse, 
and  the  second  was  that  of  a  case  in  which  there  is  a  definite  history  of 
goats'  milk  drinking.  The  first  six  months  was  the  period  marked, 
by  the  use  of  goats'  milk ;  the  second  represents  the  period  in  which 
condensed  milk  was  in  use. 

Series  2. — The  Cases  in  the  Royal  Army  Medical  Corps. 

1.  Private  H.  was  admitted  to  Valletta  Hospital  for  Mediterranean  Fever  on. 
January  12,  1906.  He  had  been  employed  as  a  nursing  orderly  on  night  duty  in 
the  Mediterranean  Fever  wards.  His  previous  hospital  entries  are  simple  continued 
fever  September  15  to  September  22,  1905,  Valletta  Hospital ;  he  then  had  four- 
milk  diets  and  15  pints  of  extra  milk.  Again,  simple  continued  fever  October  9  to 
October  17, 1905,  Valletta  Hospital,  where  he  had  six  milk  diets  and  11  pints  of  extra 
milk.  Again,  caries  of  dentine  November  23  to  November  29, 1905,  Valletta  Hospital, 
when  he  had  five  milk  diets  and  7  pints  extra  milk.  Admitted  for  Mediterranean 
Fever  January  12,  1906,  and  had  been  feeling  unwell  since  January  1.  This  case- 
was  certainly  contracted  in  the  hospital  either  as  a  patient  or  when  doing  nursing 
duties.  It  seems  to  be  a  1905  case,  and  not  having  examined  the  man  personally, 
we  think  that  the  information  available  makes  it  possible  that  the  case  was  due  to- 
hospital  milk.  , 

2.  Lance -Corporal  B. — Admitted  January  17,  1906,  for  Mediterranean  Fever.. 
He  was  employed  working  the  steam  disinfector  at  Cottonera  Hospital,  and  is 
believed  to  have  contracted  the  disease  through  handling  soiled  bed  linen.  We  know 
nothing  about  his  drinking  milk  beyond  the  fact  that  goats'  milk  was  then  in  use- 
at  the  hospital.  From  what  we  know,  infected  clothing  seems  the  most  probable 
source  of  his  illness. 

3.  Private  Y. — Admitted  January  22,  1906,  for  Mediterranean  Fever.  He  had 
been  detachment  mess  orderly  for  the  Eoyal  Army  Medical  Corps,  employed  at 
Cottonera  Hospital,  for  three  months  before  he  got  ill.  He  is  noted  as  being, 
habitually  careless.  There  is  no  evidence  of  contact  -with  Mediterranean  Fever 
patients.  Goats'  milk  was  in  use  in  detachment  mess.  In  the  absence  of  other- 
information,  he  is  a  possible  case  of  milk  infection. 

4.  Corporal  W.— Admitted  February  15,  1906.  First  felt  ill,  February  1,  1906. 
Employed  at  Forrest  Hospital  since  December  8,  1905,  in  charge  of  disinfection, 
duties.  Is  supposed  to  have  contracted  his  disease  through  handling  infected 
clotliing.  Notliing  known  about  his  drinking  milk.  G-oats'  milk  was  then  used  at 
Forrest  Hospital. 

5.  Private  P.— Admitted  February  15,  1906.  Has  had  pains  since  January  15,. 
but  has  never  felt  really  well  since  attack  of  simple  continued  fever  in  July  and 
August,  1905.  He  liad  some  teeth  extracted  in  December  last,  and  was  then  a 
patient  in  hospital  froni  November  28  to  December  3,  1905,  and  had  two  days'  plain 
milk  diet  when  teeth  were  extracted,  otherwise  states  he  only  had  milk  in  tea.  He 
■was  employed  at  Valletta  as  nursing  orderly  in  Mediterranean  Fever  wards,  and  did 
night  duty,  and  had  to  handle  vessels  containing  stools  and  urine  of  Mediterranean 
Fever  patients.  Said  he  was  always  very  careful  about  personal  disinfection.  This- 
man  was  evidently  ill  since  January  1,  and  may  possibly  be  a  imlk  infection.  Th& 
case  was  contracted  in  Valletta  Hospital. 
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6.  Private  L.— Admitted  February  28,  1906,  after  feeling  ill  for  three  dajs.  Had 
simple  continued  fever  in  August,  1905.  "Was  employed  as  nursing  orderly  in 
Mediterranean  Fever  ward  at  Valletta.  Tliis  man  states  that  he  frequently  drank 
goats'  milk  with  soda  water.  He  used  to  get  it  at  the  canteen.  Does  not  know 
whether  boiled  or  not.    This  man  is  a  quite  possible  mUk  infection. 

7.  Lance-Co rporal  P.— Admitted  March  12.  Had  been  employed  in  the  Mediter- 
ranean Fever  Commission  laboratory  when  experimental  work  was  being  tried  there 
with  infected  dust.  He  almost  certainly  was  a  case  of  laboratory  infection.  He 
■drank  scats'  milk  in  tea  onlv.   He  thinks  infected  dust  was  the  cause  of  liis  illness. 

8.  Private  B. — Admitted  April  1.  Was  employed  in  enteric  and  Mediterranean 
Fever  wards,  Valletta.  Had  no  previous  admissions  in  Malta.  Went  for  duty  to 
Imtarfa  on  March  17,  and  fb-st  felt  ill  on  March  29.  Had  much  handling  of 
bedding  and  bed-pans  and  urinals  of  Mediterranean  Fever  cases  ;  was  in  the  habit 
•of  drinking  goats'  mUk  unboiled  freely  at  the  house  of  a  civilian  friend,  an  almost 
daily  habit  until  the  time  of  illness.    This  is  a  very  possible  case  of  milk  infection. 

9.  Private  C. — Admitted  April  3,  1906,  had  no  previous  admissions.  Employed 
"On  general  duty  in  Cottonera  Hospital.  Had  httle  or  no  direct  contact  with 
Mediterranean  Fever  cases.  This  man  said  that  he  frequently  took  both  boiled  and 
unboiled  goats'  milk,  and  that  he  took  it  in  large  quantities.  He  also  informed  us 
that  many  Koyal  Army  Medical  CorjDS  men  did  the  same.  He  attributed  his  illness 
to  a  woimd  of  the  hand  caused  by  a  splinter  when  scrubbing  the  floor  in 
No.  5  Ward,  Cottonera  Hospital.  He  often  took  tea  in  Valletta  tea  shops.  This  is 
a  quite  possible  case  of  milk  infection. 

10.  Corporal  F. — Admitted  April  8,  1906,  after  feehng  ill  for  four  days. 
Employed  as  store-keeper,  and  had  much  handling  of  infected  linen,  etc.  Was 
fieldom  or  never  in  the  Mediterranean  Fever  wards.  This  man  states  that  he  never 
drank  goats'  mUk  even  in  tea.    Milk  seems  out  of  the  question  in  this  case. 

11.  Corporal  B. — Admitted  May  1,  1906,  after  feeling  ill  for  three  weeks.  Has 
no  previous  hospital  entries.  Was  employed  at  Forrest  Hospital  as  assistant  ward 
master,  pack  store  keeper,  and  in  charge  of  bedding.  He  had  to  steep  the  linen  of 
patients  in  carbolic  lotion  before  its  removal  to  Cottonera  Hospital  for  steam  disin- 
fection, but  had  not  much  of  that  class  of  work  at  Forrest  Hospital,  and  little  or  no 
•contact  with  Mediterranean  Fever  cases.  Drank  soda  water  and  goats'  milk  daily. 
This  man's  wife  got  Mediterranean  Fever  shortly  after  her  husband's  admission. 
They  lived  in  quarters  (the  caretaker's  house,  Spinola  Battery),  some  distance  from 
Forrest  Hospital.  Mrs.  B.  states  that  she,  too,  drank  soda  water  and  goats'  milk, 
but  that  she  always  boUed  the  milk  for  her  husband  and  herself.  There  are 
•excellent  grounds  for  believing  that  this  house  was  not  very  carefully  managed,  and 
though  her  statement  may  be  in  the  main  true,  as  she  is  careless  in  other  matters 
she  is  not  likely  to  have  been  careful  in  the  matter  of  milk  boiling.  These  cases  are 
both  possible  cases  of  milk  infection ;  indeed,  we  believe  milk  to  be  the  most  likely 
source. 

12.  Private  M. — Admitted  for  Mediterranean  Fever  on  May  9.  He  had  been 
•employed  in  the  general  duty  section  at  Valletta  Hospital,  and  just  before  his 
admission  was  employed  window  cleaning  in  the  long  ward,  Valletta  Hospital,  at  the 
time  a  general  disinfection  of  this  ward  took  place.  He  attributes  his  illness  to 
this  cause.  The  medical  history  of  the  case,  however,  suggests  that  this  cause  had 
nothing  to  do  with  the  case,  and  it  is  qiiite  likely  that  he  contracted  his  disease  in 
1905.  He  had  offered  himself  for  protective  inoculation,  and  on  examining  liis 
blood  before  this  was  done  it  was  found  to  give  a  positive  reaction  to  Micrococcus 
melitensis.  This  was  on  April  25,  1906.  In  consequence  of  the  reaction  he  was  not 
inoculated.  His  medical  history  is  as  follows  :  Sprain  (right  ankle),  December  20 
to  December  23,  1905,  no  definite  cause ;   sprain  (right  knee),  February  21  to 
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February  26,  1906.  Rheumatism,  March  24  to  March  27,  1906';  rheumatism, 
March  28  to  Mai-ch  29,  1906.  Colic,  April  28  to  April  30,  1906.  He  says  he  only 
had  goats'  milk  in  tea,  and  also  in  hospital  as  a  diet  when  he  had  colic  and  on  the- 
previous  occasions.  He  had  no  direct  contact  with  patients,  but  had  to  clean  the 
seats  of  No.  37  latrine  and  oil  the  ui'inal.  It  is  difficult  to  believe  that  the  dusting 
of  the  windows  in  the  long  ward  in  April  had  anything  to  say  to  this  man's  illness.. 
The  source  of  infection  is  not  known,  but  it  is  a  possible  milk  infection. 

13.  Private  B. — Admitted  on  May  13,  after  three  days'  illness,  and  had  no- 
previous  illness  in  Malta.  Has  been  lunatic  attendant  at  Cottonera  Hospital  since 
arrival  in  Malta  (October  3,  1904).  He  had  cut  the  hair  of  a  few  patients  who  had 
Mediterranean  Fever,  the  last  time  he  did  so  being  April  25,  1906.  He  slept  in  a 
bunk  by  himself.  Stated  he  only  had  goats'  milk  in  his  tea,  and  about  twice  a 
month  with  porridge  ;  the  last  time  lie  had  porridge  and  milk  was  about  April  21 . 
He  thinks  he  contracted  his  disease  through  cutting  the  hair  of  Mediterranean 
Fever  patients.    This  is  a  possible  milk  infection. 

14.  Corporal  Gr. — Admitted  May  13,  1906,  after  feeling  really  ill  since  the  middle- 
of  April,  but  had  no  previous  admission.  He  was  clerk  in  the  office  at  Cottonera 
Hospital.  He  never  went  into  the  Mediterranean  Fever  wards,  but  used  to  send  off 
the  blood  pipettes  containing  the  blood  of  cases  for  examination.  He  stated  that 
sometimes  a  tube  was  open,  and  that  blood  may  have  got  on  his  liands.  He  slept 
in  a  bunk  by  himself,  and  had  his  meals  at  the  sergeants'  mess,  where  each  man 
puts  the  milk  into  his  own  tea,  i.e.,  milk  and  tea  not  in  biilk.  He  stated  that  he 
had  never  taken  goats'  milk  neat.  He  used  to  have  tea  and  coffee  in  a  tea-house,. 
Valletta,  occasionally.    G-oats'  milk  is  as  probable  a  soxirce  as  any  other  in  this  case. 

15.  Private  S. — Admitted  May  25, 1906,  after  feeling  ill  for  five  days.  Employed 
at  Valletta  Hospital  in  general  duty  section.  His  principal  duties  were  spraying  the 
rooms  and  beds  of  patients  who  had  been  removed  to  hospital  with  Mediterranean 
Fever,  and  superintending  the  milking  of  the  goats  at  Valetta  Hospital.  M.  (case  12) 
had  slept  in  the  bed  next  to  his  bed,  but  not  for  a  fortnight  before  M.  went 
sick.  Interval  between  April  26  to  May  25.  Says  he  only  had  goats'  milk  in  tea 
in  hospital,  but  used  to  have  egg  flips  freely  on  Saturday  nights  ;  last  occasion 
May  12,  1906.  These  egg  flips  were  got  at  the  Round  House,  Strada  Reale,  and 
contained  goats'  milk.    This  is  a  possible  case  of  infection  through  milk. 

16.  Private  J.— Admitted  June  19,  1906.  Employed  as  sergeants'  mess  waiter  at 
Valletta  Hospital,  and  had  been  ill  since  June  11,  1906.  He  had  milk  in  tea  until 
May  21,  and  drank  unboiled  goats'  milk  about  a  fortnight  before  that  date.  He 
had  access  to  mUk  in  the  sergeants'  mess.  There  is  no  history  of  contact,  and  no 
previous  illness  in  Malta. 

17.  Lance -Corporal  J. — Admitted  September  2,  but  ill  since  August  1,  or 
probably  longer.  He  worked  all  the  season  in  the  Commission  laboratory,  and  had 
to  handle  many  infected  animals.  He  had  been  twice  inoculated  against  Mediter- 
ranean Fever.    Milk  in  tea  only.    Is  an  almost  certain  lal)oratory  infection. 

18.  Private  B.— Had  been  in  Gozo  for  two  years  and  nine  months,  before  which 
period  he  had  had  simple  continued  fever  for  22  days  in  Valletta  Hospital  (October  5 
to  October  27, 1903),  on  which  occasion  he  was  ill  for  three  weeks  before  he  went  sick. 
He  retunicd  from  Gozo  on  March  19,  1906.  He  was  twice  inoculated  against 
Mediterranean  Fever  this  year,  on  April  26  and  on  May  10,  1906.  He  was  a 
patient  in  Valletta  Hospital  from  May  30  t«  June  6  with  dyspepsia,  and  again  with 
debility  September  3  to  September  15,  and  on  September  16  disease  was  changed  to 
Meditei-ranean  Fever.  He  had  been  feeling  ill  since  May  15  with  pains  in  different 
parts  of  his  body  and  limbs.  His  duties  after  his  return  from  Gozo  were  four  days' 
gate  duty,  then  washing  floors  and  windows  and  woodwork  of  20a  Ward  after  it 
had  been  disinfected  and  colourwashed  in  April,  after  whicli  he  was  taking  bed  cots 
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to  pieces,  and  oiling  and  cleaning  them.  This  work  took  about  14  days.  After  this, 
did  28  days'  night  duty  in  Mediterranean  Fever  ward.  Next  had  an  admission 
to  hospital  as  above.  When  discharged  had  14  days  on  gate  duty  ;  after  that  did 
general  duty  fatigues  up  to  the  time  he  went  sick,  on  accoimt  of  increasing  pains. 
This  man  states  that  he  only  drank  milk  in  his  tea.  The  beginning  of  his  illness 
is  quite  uncertain.  He  may  possibly  have  had  a  mild  attack  of  Malta  Fever  before 
he  went  to  G-ozo,  and  he  seems  to  have  got  his  present  attack  about  May  this  year. 
It  is  a  possible  milk  case. 

From  the  histories  of  the  above  cases  it  is  seen  that  their  employ- 
ments were  as  follows  : — 

Five  men  were  employed  as  nurses  of  Mediterranean  Fever  patients. 
Two  were  in  charge  of  the  steam  disinfector  for  the  disinfection  of 
linen,  bedding,  clothing,  etc.,  of  Mediterranean  Fever  patients.  One 
was  the  detachment  mess  orderly  at  Valletta  Hospital,  and  had 
no  contact  with  Mediterranean  Fever  cases.  Two  were  attendants  in 
the  laboratory  of  the  Mediterranean  Fever  Commission.  Three  men 
were  employed  in  the  general  duty  section  of  the  Eoyal  Army  Medical 
Corps,  and  had  very  little  to  do  with  Mediterranean  Fever  cases 
directly  or  indirectly.  One  man  was  hospital  store-keeper,  and  had  to 
handle  infected  linen.  One  was  assistant  ward  master  at  Forrest 
Hospital  J  he  had  little  to  do  with  Mediterranean  Fever  cases.  One 
was  a  lunatic  attendant  (no  contact).  One  was  a  clerk  in  the  office  at 
Cottonera  Hospital  (no  contact).  One  man  was  sergeants'  mess  waiter 
(no  contact). 

Of  the  whole  series,  in  three  cases  only  is  it  possible  to  exclude 
goats'  milk  as  a  possible  factor  in  the  causation  of  the  disease.  Six 
cases  in  our  opinion  were  most  probably  due  to  milk  infection. 

Series  3. — Hospital  Cases. 

Of  cases  which  we  think  were  contracted  in  hospital,  other  thali 
men  of  the  Eoyal  Army  Medical  Corps,  there  are  23,  or  14-5  per 
cent,  of  all  the  cases  to  the  end  of  November.  None  of  these 
presumed  hospital  infections  took  place  later  than  June  11,  and 
the  case  diagnosed  on  that  date  was  that  of  Quartermaster- 
Sergeant  W.,  Royal  Engineers,  who  had  been  in  Valletta  Hospital 
since  February  27,  with  enteric  fever.  He  was  a  married  man 
and  lived  in  the  married  quarters,  St,  George's  Barracks.  His  wife 
did  not  contract  the  disease.  He  had  no  contact  with  Mediterranean 
Fever  patients.  We  think  his  illness  was  most  probably  due  to 
milk  infection  while  a  patient  in  hospital.  The  last  case  before 
Quartermaster-Sergeant  W.'s  was  admitted  on  May  30.  1 1  is  thus 
evident  that  all  the  possible  hospital  infections  during  the  year 
occurred  within  a  period  of  15  days  after  the  use  of  goats'  milk  was 
stopped  in  the  military  hospitals. 
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The  history  of  the  remaining  22  cases  is  given  below  : — 

1.  Private  L.,  Eoyal  West  Kent  Regiment,  was  invalided  before  we  arrived  in 
Malta.  He  was  admitted  from  Room  4,  Block  C,  New  Floriana  Barracks,  the  only 
case  during  the  year  from  the  room,  on  November  11,  1905,  to  Cottonera  Hospital, 
with  simple  continued  fever,  and  was  transferred  to  Citta  Vecchia  on  December 
24,  1905.  He  was  on  milk  at  Cottonera  from  November  14  to  the  end  of  the 
month,  and  at  Citta  Vecchia  he  had  milk  from  January  2.  His  blood  reacted  to 
the  Micrococcus  inelitensis  on  January  14,  21  days  after  his  transfer  from  Cottonera. 
He  seems  to  have  contracted  his  disease  at  Citta  Vecchia,  and  is  a  possible  case  of 
milk  infection. 

2.  Gunner  P.  was  admitted  into  hospital  on  January  8,  1906,  from  Hut  30, 
Tigne,  from  which  hut  there  were  no  other  cases  during  the  year.  He  was  admitted 
Tvith  gonorrhoea.  His  disease  was  changed  to  Mediterranean  Fever  on  January  30, 
1906,  and  his  blood  reacted  on  January  31.  He  had  been  feeling  ill  for  a  week. 
He  had  two  days  on  milk  on  his  admission.  He  stated  that  he  often  drank  soda 
and  milk  at  different  houses  in  Sliema  and  Valletta. 

3  Bombardier  S.,  Royal  G-amson  Artillery,  had  been  in  Tigne,  Block  A,  Room  1, 
and  from  there  was  admitted  to  Valletta  Hospital,  with  psoriasis,  on  October  17 
to  December  6,  1905.  Prom  Valletta  he  was  transferred  to  Citta  Vecchia  Sana- 
torium from  December  7  to  February  8,  1906.  He  was  diagnosed  as  Mediterranean 
Fever  on  February  10,  1906,  after  feeling  ill  for  four  days.  His  blood  reacted  on 
Pebruary  10.  This  was  bis  first  illness  in  Malta.  The  disease  was  contracted  at 
Citta  Vecchia,  where  he  had  milk  (extra)  every  day  from  his  admission.  He  had 
possible  contact  with  convalescent  patients  in  Citta  Vecchia,  but  no  direct  relations 
with  them. 

4.  Private  M.,  1st  Royal  "West  Kent.  Tlie  history  is  curious.  Private  M.  was  in 
Cottonera  Hospital  from  August  29  to  November  28,  1905,  with  gonorrhoea.  On 
<ii8charge  from  hospital,  he  went  to  No.  5  Hut,  Notre  Dame,  where  he  lived  for 
five  days,  and  then  embarked  for  England,  time  expired,  on  December  3,  1905.  He 
remained  in  England,  perfectly  well,  until  February  10,  1906,  and  then,  having 
rejoined,  embarked  for  Malta,  where  he  arrived  on  Febi-uary  19,  1906.  When 
marching  up  to  barracks  from  the  ship,  he  got  drenched  with  rain  (February  19, 
1906,  was  a  day  of  heavy  rainfall — 1""943 — for  Malta),  and  next  day  he  felt  stiff 
and  ill,  with  pain  in  the  left  shoulder  and  a  feeling  of  malaise.  This  pain  got  worse, 
and  on  February  27  he  was  admitted  to  Valletta  Hospital,  where  he  was  found  to 
have  fever.  His  blood  reacted  ou  March  4,  13  days  after  he  reached  Malta. 
The  time  is  long  enough  for  a  man  to  get  Malta  Fever,  but  this  man  was  perfectly 
certain  that  on  February  20  he  had  all  the  symptoms  for  which  he  was  admitted 
to  hospital  on  February  27.  He  had  a  first-class  memory,  and  told  all  the  dates 
without  pause,  which  were  subsequently  verified  by  reference  to  official  documents. 
Where  or  when  did  he  contract  his  disease  ?  We  think  he  contracted  it  in 
Cottonera  Hospital  before  his  departure  for  England,  otherwise  he  began  to 
manifest  the  symptoms  of  it  on  the  day  after  his  return  to  Malta. 

5.  Private  P.,  Ist  Royal  West  Kent,  was  admitted  to  Valletta  Hospital,  after 
feeling  ill  for  five  days,  on  March  12,  1906.  He  had  been  in  Room  33,  Old 
Floriana  Barracks,  for  89  days,  before  which  lie  had  been  in  Valletta  Hospital  with 
gonorrhoea,  and  had  had  milk  during  that  admission.  He  is  a  probable  hospital 
case,  otherwise  ho  may  have  contracted  his  disease  when  he  got  his  gonorrhoea. 

6.  Gunner  B.  This  man  was  stationed  in  Fort  Ricasoli  since  his  arrival  in 
Malta.  Ho  had  been  in  Room  2  for  four  months,  and  was  the  only  case  from 
the  room  tliis  year.  He  had  been  in  Cottonera  Hospital  from  February  15  to 
February  23,  1906,  with  an  abscess  in  the  hand  and,  on  discharge,  returned  to 
Ricasoli,  which  he  hardly  ever  left  in  the  interval  between  discharge  and 
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readmission,  as  he  "  felt  weak."  He  got  leg  pains  and  headache  on  March  16,  and 
■was  admitted  with  Mediterraneail  Fever  on  March  21,  and  his  blood  reacted  on 
March  25.  This  man  used  to  frequent  both  public-houses  and  tea-shops  before 
his  first  admission  to  Cottonera.  It  is  probable  that  he  contracted  his  disease 
in  Cottonera  Hospital,  or  in  some  of  his  Valletta  haunts.  He  had  several  days' 
milk  diet  in  Cottonera  on  his  first  admission,  and  he  also  used  to  have  tea 
frequently  in  Valletta  tea-shops. 

7.  Trumpeter  S.,  100th  Company,  Eoyal  Grarrison  ArtUlery,  was  admitted  into 
hospital,  March  28,  1906j  and  was  found  to  be  suffering  from  Mediterranean  Fever. 
Blood  reacted  April  2,  1906.  He  had  been  feeling  ill,  i.e.,  th-ed  and  had  headache 
frequently,  and  pains  in  arms  and  legs,  and  poor  appetite,  for  about  two  months 
before  his  admission,  that  is  to  say,  he  felt  ill  from  the  first  week  in  February. 
He  had  been  in  Cottonera  Hospital — November  16  to  December  5,  1905 — with 
gonorrhoea,  and  had  had  millr  in  hospital.  He  said  he  had  never  had  food  out 
of  barracks,  and  then  only  barrack  rations  and  tea  (condensed  milk).  He  ate  no 
uncooked  vegetables  or  fruit.  He  spent  a  few  days  in  No.  11  Room,  Eicasoli,  before 
his  admission,  from  which  room  Bombardier  C.  was  admitted  for  Mediterranean 
Fever  on  March  1,  1906.  Trumpeter  S.  obviously  did  not  contract  his  disease  in 
No.  11  Room,  as  he  had  been  feehng  ill  a  long  time  before  he  went  into  it.  If  he 
contracted  his  disease  in  RicasoU  it  was  in  Room  No.  6,  where  he  Hved  from  the 
time  of  his  discharge  from  Cottonera  until  his  readmission  for  Mediterranean 
Fever. 

It  may  be  remarked  here  that  five  cases  out  of  eight,  admitted  for  Mediterranean 
Fever  in  1906,  had  all  been  in  Cottonera  Hospital  at  or  about  the  same  time, 
suffering  from  other  complaints,  and  were  readmitted  vdth  fever  vpithin  two  months 
of  their  discharge,  i.e.,  the  following  cases  : — 

Grunner  R. — Cottonera  Hospital,  for  soft  chancre,  September  26  to  December  9, 
1905,  during  which  time  he  had  some  fever,  but  his  blood  did  not  react.  He  was 
readmitted  with  Mediterranean  Fever  January  21,  1906.  Interval  between 
discharge  and  readmission,  43  days. 

Gunner  L. — Cottonera  Hospital,  for  inflammation  of  lymph  glands,  October  22  to 
November  20,  1905,  was  then  transferred  to  Citta  Vecchia  Sanatorium  from 
November  21  to  December  19,  1905,  and  was  readmitted  for  Mediterranean  Fever 
January  26,  1906.    Interval  between  discharge  and  readmission,  37  days. 

G-imner  D. — Cottonera  Hospital,  for  soft  chancre,  October  31  to  November  28, 
1905,  and  was  readmitted  January  17,  1906,  with  Mediterranean  Fever.  Interval 
between  discharge  and  readmission,  50  days. 

G-unner  X. — Cottonera  Hospital,  for  gonorrhoea,  November  21  to  December  5, 
1905,  and  was  readmitted  for  gonorrhoea  January  15,  1906,  and  liis  blood  reacted  to 
Micrococcus  meliten.ns  January  18,  1906.    Interval,  41  days. 

Trumpeter  S. — Cottonera  Hospital,  for  gonorrhoea,  from  November  16  to 
December  5, 1905,  felt  unwell  since  the  first  week  in  January.  Interval  between 
time  he  was  discharged  from  hospital  and  time  he  began  to  feel  ill,  about  26  days. 

The  sequence  of  the  cases  is  suggestive  of  a  possible  hospital  source,  but  these 
cases  have  not  been  included  in  the  hospital  Ust,  as  we  have  npt  sufficient  facts  on 
which  to  base  a  definite  opinion. 

8.  Gunner  N.,  96th  Company,  Royal  Garrison  Artillery,  had  been  in  St.  James' 
CavaUer  Barracks,  Room  No.  4,  for  tliree  months.  No  other  case  from  tliis  room. 
He  had  been  in  Valletta  Hospital  with  catarrhal  jaundice  from  February  17  to 
Marcli  5,  1906,  during  which  time  he  was  on  milk  diet.  He  began  to  feel  ill  about 
March  22,  and  was  readmitted  to  Valletta  Hospital  on  Marcli  28,  and  his  blood 
reacted  on  April  6, 1906.  There  is  no  evidence  of  contact.  The  disease  was  most 
probably  contracted  in  Valletta  Hospital. 
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9.  Private  E.,  4fcli  Eifle  Brigade,  had  been  in  St.  George's  Barracks,  Eoom  No.  6, 
B  Block,  since  arrival  in  Malta.  His  medical  liistory  is  as  follows  :  Myopia  (Forrest 
Hospital),  January  26  to  February  5,  1906.  Myopia  (Valletta  Hospital),  February  5 
to  March  2,  1906.  Eeadmitted  (Valletta  Hospital),  for  myopia  on  April  4,  1906, 
and  about  18th  began  to  feel  ill,  and  blood  reacted  on  April  23,  1906.  He  used  to 
drink  goats'  milk  when  band  cook,  but  he  ceased  to  be  employed  as  a  cook  on 
January  26,  1906.  He  had  milk  in  Forrest  Hospital  from  January  26  to  February  5, 
1906.    The  disease  was  probably  contracted  at  Forrest  Hospital. 

10.  Lance-Sergeant  C,  2nd  Essex,  was  at  Ghain  Tuffieha,  August,  September, 
and  October,  1905,  then  for  the  next  three  weeks  at  Imtarfa,  and  for  the  next  three 
weeks  at  Pembroke  Camp,  then  at  Melheha  Camp,  and  there  reported  sick  with 
gonorrhoea,  and  was  tranferred  to  Valletta  Hospital  December  21,  1905,  to  March  17 
1906.  He  was  then  transferred  to  Imtarfa  to  attend  hospital.  He  was  discharged 
to  duty  on  March  20,  1906.  He  was  readmitted  to  Imtarfa  on  April  6  with  fever, 
and  was  transferred  to  Valletta  on  April  20,  1906.  A  week  before  he  left  Valletta, 
during  his  first  admission,  he  had  headache,  and  felt  out  of  sorts.  He  was  on  milk 
for  a  month  after  his  admission,  and  his  disease  was  most  j^robably  contracted  in 
Valletta  Hospital.  He  was  in  contact  with  Mediterranean  Fever  cases  in  the  wards, 
but  had  no  direct  relation  with  the  cases.    He  had  nothing  to  do  with  the  patients. 

11.  Gunner  S. — Admitted  from  a  tent  in  Fort  Ricasoh.  Medical  liistory  :  gonor- 
rhoea February  1  to  April  7,  1906,  Cottonera  Hospital;  transferred  to  Imtarfa 
Hospital  April  7,  1906,  where  he  remained  until  he  was  sent  back  to  Valletta 
Hospital  on  April  20,  1906.  He  had  fever  all  the  time  he  was  in  Imtarfa  Hospital. 
He  stated  that  he  had  been  in  bed  with  fever  at  Cottonera  Hospital  for  a  few  days, 
about  March  3,  1906.  He  had  milk  at  Cottonera  from  February  2  to  4,  from 
February  7  to  12,  and  from  February  21  to  24.  He  was  feeling  out  of  sorts  about  a 
fortnight  before  he  left  Cottonera  Hospital.  Only  had  contact  by  meeting  con- 
valescent cases  in  the  hbrary  at  Cottonera  ;  no  known  contact  outside. 

12.  Private  E.,  Royal  West  Eent,  from  Room  No.  3,  Old  Floriana  Barracks. 
Medical  History  :  inflammation  of  ear,  Valletta  Hospital,  March  15  to  March  27, 1906 ; 
gonorrhoea,  March  29  to  April  9,  1906.  He  first  felt  ill  on  A]5ril  14,  and  was 
acbuitted  April  16,  and  his  blood  reacted  on  April  18.  He  was  in  Eoom  No.  3, 
Old  Floriana  Barracks,  for  five  days  only  when  he  felt  ill.  He  was  on  milk  in 
Cottonera  Hospital  from  March  30  to  April  2,  1906.  He  owned  to  drinking  goats' 
milk  at  Pembi-oke  Camp  on  the  day  before  his  admission.  He  denied  having  ever 
been  in  a  brothel,  but  had  had  gonorrhoea.  Private  P.  (Case  5)  came  from  Eoom 
No.  3,  Floriana  (see  above).  He  was  admitted  March  12,  1906,  at  which  time 
E.  was  in  hospital ;  R.  almost  certainly  contracted  his  disease  at  Cottonera  Hospital, 
and  is  a  possible  milk  infection,  or  he  contracted  his  disease  at  the  same  time  as 
his  gonorrhoea. 

13.  Gunner  S. — Was  admitted  from  Hut  No.  19,  Tigne,  but  up  to  four  days 
before  he  was  in  Hut  No.  31,  and  there  was  no  other  case  from  either  during  the 
year.  He  had  been  in  Valletta  Hospital  with  psoriasis  from  April  23  to  March  16, 
1906,  and  was  transferred  to  Citta  Vecchia  with  the  same  disease  from  March  17 
to  Ajjril  2,  1906.  From  day  of  liis  discharge,  he  did  ofiicers'  mess  fatigues. 
He  felt  ill  on  April  13,  1906,  and  was  admitted  with  Mediterranean  Fever  on 
April  14,  1906.  There  is  no  evidence  of  contact.  He  was  on  ordinary  diet  and 
one  pint  of  milk  at  Valletta,  and  on  the  same  at  Citta  Vecchia,  where  liis  disease 
was  certainly  contracted. 

14.  Gunner  K.— Gonorrhoea,  from  March  4  to  March  20,  1906,  in  Valletta 
Hospital,  and  was  transferred  witli  the  same  disease  to  Cottonera  Hospital  on 
March  21,  and  he  began  to  feel  ill  on  April  9.  Disease  was  changed  to  Mediter- 
ranean Fever  on  April  16.    He  had  milk  diet  and  porridge  and  milk  up  to  date  of 
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transfer.  He  came  originally  from  Boom  No.  18,  Up])er  St.  Elmo.  There  is  no 
evidence  of  contact.    Disease  was  contracted  in  Valletta  Hospital. 

15.  Lance-CoriJoral  B.,  Army  Service  Cor]is,  in  Valletta  Hospital,  for  soft 
chancre,  January  22  to  March  16,  1906,  then  discharged  to  attend  hospital. 
He  was  not  allowed  out  of  barracks  (Old  Laboratory)  except  to  attend  hospital. 
When  attending  on  April  11,  1906,  he  began  to  feel  out  of  sorts,  and  on  April  25, 
1906,  was  found  to  have  a  temperatm-e,  and  was  then  admitted.  His  blood  reacted 
on  April  27.  At  the  time  he  left  hospital,  he  was  on  ordinary  diet  and  a  pint  of 
milk.  He  had  no  contact  in  barracks  and  no  direct  contact  in  20b  Ward,  Valletta. 
This  is  a  hospital  case. 

16.  Gunner  B.,  married  man,  wife  and  fom-  children  all  well,  and  none  of  their 
bloods  reacted.  He  came  from  No.  5,  Married  Q.uarters,  Vicolo  Tigne.  The 
medical  history  is  a  curious  one.  Simple  continued  fever  from  November  1 
to  November  5,  1902.     Simple  continued  fever  from  October  1  to  October  8, 

1905.  Simple  continued  fever  from  October  14  to  November  3,  1905 
(Valletta  Hospital).  Grout  from  January  25  to  February  5,  1906  (Valletta 
Hospital).  Gout  from  March  17  to  April  16,  1906.  He  developed  Mediter- 
ranean Fever  at  Citta  Vecchia  on  May  4,  1906.  His  blood  reacted  May  6,  1906. 
He  was  not  in  contact  with  Mediterranean  Fever  cases  either  at  home  or  in 
hospital.  Condensed  milk  only  is  used  in  his  home.  He  had  milk  both  at 
Valletta  and  Citta  Vecchia.  This  case  probably  dates  from  October  14,  1905,  and 
is  most  hkely  a  hospital  infection,  and  milk  as  the  agent  cannot  be  excluded. 

17.  Gvmner  M. — Arrived  in  Malta  November  10,  1905,  and  had  been  stfitioned 
in  Valletta  since.  Medical  history :  Cottonera  Hospital,  gonorrhoea  from 
December  2  to  December  15,  1905.  Valletta,  balanitis  from  January  15  to 
January  19,  1906.  Gastritis  and  gonorrhoea  from  February  6  to  March  21,  1906, 
in  Cottonera  Hospital.  Gonorrhoea  from  March  22  to  April  10,  1906,  and  operation 
for  varicocele.    Was  admitted  from  a  tent  in  Upper  St.  Elmo  Barracks  on  May  6, 

1906,  after  feeling  iE  for  a  fortnight  with  headache  and  sore  throat.  He  had  not 
left  barracks,  except  on  duty,  since  last  discharge  from  Cottonera  Hospital.  He 
was  on  milk  during  liis  last  admission  to  Cottonera  Hospital.  There  is  no  evidence 
of  contact.  This  man  contracted  his  disease  in  Cottonera  Hospital,  and  is  a  possible 
milk  infection.    Gonorrhoea  was  not  contracted  in  Malta. 

18.  Private  M.,  4th  Eifle  Brigade. — Was  in  St.  George's  Barracks,  but  has  been 
almost  constantly  in  hospital  since  liis  arrival  in  Malta.  He  got  a  blow  on  the 
left  knee  when  dokig  transport  work,  which  resulted  in  synovitis.  From 
December  30,  1905,  to  January  6,  1906,  he  was  in  Forrest  Hospital  with  synovitis. 
He  was  in  Valletta  Hospital  from  February  2  to  March  26,  1906,  with  synovitis, 
and  was  transferred  to  Citta  Vecchia  Sanatorium  from  March  27  to  May  8,  1906, 
and  on  May  9  Mediterranean  Fever  was  diagnosed.  Tliis  man  probably  got  his 
disease  at  Citta  Vecchia,  where  he  was  on  milk  for  over  a  fortnight  before  he 
began  to  feel  ill.    There  is  no  evidence  of  contact  either  in  barracks  or  hospital. 

19.  Gimner  B.  was  quartered  in  St.  James'  Cavaher  until  February,  tlien  came  to 
Upijcr  St.  Elmo.  He  had  the  following  medical  history :  gonorrhoea,  February  21 
to  March  14,  1906,  Valletta  Hospital;  tonsiUtis,  March  25  to  March  27,  1906, 
Valletta  Hospital ;  tonsiUtis,  March  28  to  April  2,  1906,  Cottonera  Hospital.  About 
May  8,  1906,  his  present  illness  began  with  headache  and  pains  in  Umbs,  and  he 
was  readmitted  to  Cottonera  with  gonorrhaja.  He  was  transferred  to  Valletta 
Hospital  on  May  15,  1906,  as  a  case  of  Mediterranean  Fever.  He  was  in  a  brothel 
on  April  29.  He  was  on  milk  diet  during  the  time  he  was  in  Valletta  and  Cottonera 
Hospitals  for  tonsilitis,  and  again  at  Cottonera  on  admission  of  May  9,  1906.  For 
contact  in  barracks,  see  Case  20  below.  We  think  this  man  contracted  lus  disease 
either  in  Valletta  or  Cottonera  Hospital.  In  any  case,  it  is  a  possible  uulk 
infection. 


200    Major  McCulloch,  Major  Weir,  and  Staff-Surgeon  Clayton. 

20.  Gunner  R.  was  in  Upper'  Sfc.  Elmo  years.  Came  from  Eoom  5.  Had 
been  in  Cottonera  Hospital  with  rheumatic  fever,  March  23  to  April  23,  1906.  His 
blood  gave  negative  reaction  to  Micrococcus  melitemis  on  March  28,  1906.  During 
that  admission  he  was  on  milk  from  March  23  to  April  13,  1906.  After  discharge, 
he  did  signalling.  He  felt  ill,  and  had  a  swollen  right  ankle  on  May  14,  and  was 
readmitted  to  Cottonera  on  May  15,  and  was  transferred  to  Valletta  Hospital  with 
Mediterranean  Fever  on  May  20,  1906.  Blood  reacted  on  May  18.  Gunner 
(Case  19),  who  was  admitted  May  9,  1906,  came  from  the  same  room,  but  from 
a  bed  at  the  far  end  of  the  room,  and  on  the  opposite  side.  It  was  a  large  room 
with  only  six  other  men  in  it.  Their  bloods  were  examined,  but  all  gave  negative 
reactions.  We  think  that  the  disease  was  contracted  in  Cottonera  Hospital,  and 
is  a  possible  milk  infection. 

21.  Sapper  F. — Simple  continued  fever  from  June  19  to  June  27,  1905  ;  simple 
continued  fever  from  July  7  to  July  13,  1905  ;  fissure  of  anus  from  October  19  to- 
November  16,  1905 ;  chronic  dysentery  from  January  23  to  March  26,  1906,  and 
was  transferred  to  the  Sanatorium  at  Citta  Vecchia  from  March  27  to  April  9,  1906. 
He  was  again  in  Cottonera  Hospital,  with  fissure  of  anus,  from  April  16  to  May  2^ 
1906.  After  discharge  from  Cottonera  Hospital,  he  went  to  St.  Francis  Eavelin. 
Barracks,  Room  No.  3  (only  case  from  this  room  during  the  year),  and  there  did 
light  duty,  although  he  was  not  feeling  well,  until  May  23,  1906,  when  he  felt  very 
ill.  He  was  admitted  for  Mediterranean  Fever  on  May  30,  1906.  He  was  on  plain 
milk  diet  for  first  seven  days  of  liis  previous  admission  to  Cottonera  Hospital,  just- 
a  month  from  the  time  he  felt  really  ill,  and  wliich  illness  proved  to  be  Mediterranean 
Fever.  If  this  man  was  not  a  Mediterranean  Fever  case  from  1905,  he  most 
probably  contracted  it  at  Cottonera  Hospital.  During  his  last  stay  in  Cottonera 
Hospital  there  were  no  Mediterranean  Fever  patients  in  it.  Milk  in  Cottonera 
Hospital  is  a  possible  cause.  The  bloods  of  25  men  from  his  barrack  room  were 
examined,  and  that  of  two  men  gave  a  partial  reaction  (1  in  10).  Neither  of  them, 
were  or  have  been  ill.    Their  tirines  were  also  examined,  v>it\\  negative  results. 

22.  Gunner  B.  was  admitted  into  Valletta  Hospital  on  May  2,  1906,  for 
appendicitis.  He  was  in  the  surgical  ward,  and  had  no  contact  with  Mediterranean 
Fever  cases.  He  had  his  appendix  removed  on  May  22.  On  May  31  he  had 
headache  and  pains  in  both  legs,  and  on  June  Ist,  he  was  sent  to  the  Medit-erranean 
Fever  wards.  Before  the  admission  for  appendicitis  he  had  been  in  Valletta  Hospital 
from  March  26  to  April  24  with  a  previous  attack  of  tlie  same  complaint,  and  in  the 
interval  between  his  discharge  and  readmission  lie  had  been  in  the  guard-room  at 
Tigne  Barracks.  There  is  no  evidence  of  contact  either  in  or  out  of  hospital.  He 
was  on  milk  during  the  whole  time  of  his  last  admission  in  Valletta  Hospital  up  io- 
May  21. 

Valletta  Hospital  was  taken  into  use  for  isolating  Mediterranean 
Fever  cases  on  May  1,  1906,  after  which  date  all  Mediterranean  Fever 
cases  from  all  parts  of  the  island  were  sent  there  for  treatment.  One 
possible  source  of  infection,  i.e.,  contact  with  patients  in  hospital, 
ended  on  the  above-mentioned  date,  for  Cottonera,  Forrest  and 
Imtarfa  Hospitals.  Though  this  source  of  danger,  i.e.,  handling  bed- 
pans and  urinals  containing  the  excreta  of  Mediterranean  Fever 
patients  and  their  soiled  linen,  ceased  for  the  Royal  Army  Medical 
Corps  orderlies  at  Cottonera,  Forrest,  and  Imtarfa  Hospitals,  yet  it 
still  remained  for  the  orderlies  employed  at  Valletta  Hospital.  Not- 
withstanding this  fact,  the  orderlies  of  the  Royal  Army  Medical 
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Corps  at  V<alletta  enjoyed  the  same  freedom  from  attack,  for  the  r6sfc. 
of  the  year,  as  the  orderlies  in  the  other  hospitals.  There  werfr 
two  apparent  exceptions,  but,  we  believe  with  reason,  only  apparent 
and  not  real  exceptions.  See  Cases  17  and  18  of  the  Eoyal  Army 
Medical  Corps  list.  We  think  the  immunity  from  attack  of  the  Royal 
Army  Medical  Corps  orderlies  at  Valletta  Hospital  was  due  to  ther 
change  from  goats'  milk,  as  the  hospital  supply,  to  condensed  milk. 

While  fully  awake  to  the  probability  of  other  paths  of  infection, 
than  milk,  we  think  that  occasional  lapses  from  effective  sterilisation  are 
a  reasonable  explanation  of  the  occurrence  of  cases  of  Mediterranean 
Fever  among  patients,  who  were  or  had  recently  been  in  hospital 
suffering  from  other  complaints. 

Another  possible  explanation  for  some  of  these  cases  is  infection  by- 
flies.  When  we  first  visited  Valletta  Hospital,  we  noticed  numbers  of 
flies  on  helpless  patients,  just  as  they  are  often  observed  on  enteric- 
cases.  This  possible  source  of  hospital  infection  was  greatly  lessened 
at  Valletta,  about  the  end  of  June  or  the  middle  of  July,  by  the  fact, 
that  then  both  the  barrack  rooms  of  the  men  of  the  Eoyal  Army 
Medical  Corps  and  the  Mediterranean  Fever  wards  were  protected 
from  flies  by  using  wire  net  doors  and  by  fixing  mosquito  net  frames- 
in  all  the  windows.  This  measure,  though  perhaps  not  required  for 
the  purpose  for  which  it  was  originally  designed,  was  most  efficient  iu 
the  exclusion  of  files,  both  from  the  barrack  rooms  and  wards. 

An  examination  of  the  diet  sheets  of  patients  in  Valletta  Hospital 
during  the  year  1905  seems  to  afford  confirmatory  evidence  that  milk 
in  hospitals  has  been  a  causative  factor  of  Mediterranean  Fever. 

Examination  of  the  Diet  Sheets  of  Patients  in  Valletta  Hospital  during 
1905. — The  diet  sheets  of  patients  in  Valletta  Hospital,  during  1905> 
were  examined  to  see  whether  there  was  greater  prevalence  of 
Mediterranean  Fever  among  men  who  had  taken  milk  diet,  or  extra 
milk,  while  in  hospital  for  disease  other  than  Mediterranean  Fever„ 
when  compared .  with  men  who  had  been  in  hospital  under  similar 
conditions,  but  without  having  had  milk  diet  or  extra  milk.  Two 
thousand  and  thirty -one  diet  sheets  were  examined,  of  which  190  were, 
found  to  be  useless  for  the  purpose  of  the  enquiry  and  therefore  were 
rejected.  The  190  sheets  were  those  of  men  who  fall  under  three 
heads :  I.  Patients  who  were  admitted  into  Valletta  Hospital  for 
Mediterranean  Fever,  without  having  had  any  previous  admission  for 
any  other  disease  during  the  year ;  II.  Patients  who  were  transferred 
to  Valletta  Hospital  from  other  hospitals,  and  whose  previous  history 
is  unknown ;  III.  Patients  (a  few)  who  had  no  record  of  their  disease 
on  the  diet  sheet.  After  subtracting  these  190  from  the  original  total, 
there  remain  1841  diet  sheets  for  examination.  Of  these,  1460  belong 
to  men  who  had  been  in  hospital  one  or  more  times  during  the  year ; 
all  had  received  either  milk  diet  or  extra  milk,  or  both,  while  the 
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remaining  381  are  those  of  men  who  had  also  been  in  hospital  one  or 
more  times  during  the  year,  but  who  had  received  no  milk  in  hospital, 
except  in  tea.  Of  the  1841  diet  sheets,  176  are  those  of  men  who 
were  readmitted  for  Mediterranean  Fever,  and  all  of  whom  had 
previous  admissions  during  the  year  for  other  diseases.  Of  these 
176  men,  172  had  had  milk  in  hospital  before  their  admission  for 
Mediterranean  Fever ;  the  remaining  four  men  had  no  milk  while  in 
hospital,  except  in  tea.  From  these  figures  it  appears  that  1460 
patients  who  had  taken  milk  when  in  hospital  suffering  from  diseases 
other  than  Mediterranean  Fever  subsequently  gave  172  cases  of  that 
disease,  while  381  patients  who  had  no  milk  in  hospital  subsequently 
gave  four  cases.  The  ratio  for  the  larger  group  is  11*8  per  cent.,  for 
the  smaller  group  r05  per  cent.  The  172  patients  who  were  in 
hospital  for  one  or  more  diseases  within  the  year  and  were  admitted 
later  for  Mediterranean  Fever  have  been  classed  under  three  headings. 
Of  the  following  three  tables,  No.  XI  shows  the  quantity  of  milk,  in 
pints,  which  each  patient  had  in  hospital,  before  his  readmission  for 
Mediterranean  Fever.  No.  XII  the  time,  in  weeks,  each  patient  had 
milk  in  hospital,  before  his  readmission  for  Mediterranean  Fever,  and 
No.  XIII  the  interval,  in  weeks,  between  the  last  day  on  which  a  patient 
had  milk  in  hospital  and  the  date  of  his  readmission  for  Mediteranean 
Fever. 


Table  XL 


Quantity  of  milk 

r 

< 

Under  5,  smallest  ^ 
quantity  3. 

Over  5,  under  10.  td 

Over  10,  under  20.  O 

Over  20,  under  40.  O 

E. 
6 

CO 

u 

<a 
TJ 
c 

> 

o- 

F. 

o 
a 

C3 

O 
CO 

Total. 

Number  of  patients. 

10 

16 

31 

50 

23 

42 

172 

Percentage  of  patients 

5-8 

9-3 

18  -0 

29-1 

13-4 

24-4 

100 

in  each  class 
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Table  XII.— Length  of  Time  in  Weeks  during  which  Patients  who  later 
were  readmitted  for  Mediterranean  Fever  had  Milk  in Jlospital  


Time 


A. 


o 


B. 


1-1  o 
O 


c. 


D. 

E. 

F. 

S 

1i 

2  ai 

-  <D 

-  lU 

;-f  !* 

U  ^ 

>  ^ 

o 

O 

O 

ID 

o 


o 


Number  of  patients  . . . 
Percentage  of  patients 


63 


36-6 


34 


19  -8 


28 
16  -3 


20 


11-6 


10 


5-8 


2  -3 


13 


7-6 


172 
100 


lable  XIII. — Interval  in  Weeks  between  Date  on  which  Patient  had  Last  Milk  and 
Date  of  readmission  for  Mediterranean  Fever. 


Time. 


A. 


,^4 


0 


B. 


C. 


D. 


E. 


a 
P 


CO 

c 


a. 


H. 


a 


I. 


IB 


05 

p 


K. 


P 


L. 


p 


M. 


K 
I-H 

a 

p 


N. 


O 


CO 

<r> 
O 


o 
E-i 


Number  of 
patients 

Percentage  of 
patients 


17* 


9-9 


5-2 


5-2 


15 


.8-7 


15 


8-7 


25 


14  -6 


13 


7-6 


12 


6-9 


4-7 


8  9 


1-7 


5  -2 


2-3 


4-7 


25 


14  -6 


172 
100 


*  The  follo'wing  six  cases,  which  were  those  of  patients  who  were  taking  milk  when  the 
diagnosis  of  Mediterranean  Fever  was  made,  have  been  included  in  Table  XIII — A : — 

1.  Case  No.  38. — Gunner  S.,  4th  Royal  Garrison  Artillery,  was  admitted 
January  9,  1905,  with  gonorrhoea,  and  when  in  hospital  with  that  disease  he  was 
diagnosed  as  a  case  of  Mediterranean  Fever  on  March  8,  1905.  He  had  milk  in 
January,  and  all  through  February. 

2.  Case  No.  43. — Private  Y.,  admitted  August  22,  1905,  with  enteric  fever,  during 
the  course  of  which  he  was  diagnosed,  October  8,  1905,  as  a  case  in  which 
Mediterranean  Fever  had  supervened.    He  had  milk  all  through  liis  illness. 

3.  Case  No.  107.— Private  G.,  admitted  May  14,  1905,  for  gonorrhoea.  On 
J'^y  1)  1905,  he  was  diagnosed  as  Mediterranean  Fever.  He  had  had  milk  during 
the  whole  period  in  hospital. 

4.  Case  No.  113. — Private  O.,  1st  Rifle  Brigade,  admitted  for  gonorrhoea  on 
May  2,  1905,  and  was  diagnosed  as  Mediterranean  Fever  on  June  16,  1905.  He 
had  21  pints  of  milk  in  May,  and  was  on  milk  all  through  June. 

5.  Case  No.  119.— Private  W.,  admitted  May  30,  1905,  for  enteric  fever,  and  was 
diagnosed  July  16,  1905,  as  Mediterranean  Fever.  He  had  been  on  milk  from 
first  date. 

6.  Case  No.  161.— Acting  Bombardier  L.,  Royal  Garrison  Artillery,  admitted 
September  11,  1905,  for  hver  abscess,  and  was  diagnosed  Mediterranean  Fever 
November  10,  1905.    He  had  milk  from  first  date. 
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The  381  men  who  had  been  in  hospital,  but  had  no  milk,  are 
divided  into  two  groups,  men  who  were  not  readmitted  for  Mediter- 
ranean Fever,  and  men  who  were.  In  the  first  group  there  were  377 
men ;  in  the  latter  group  there  were  four. 

Table  XIV  shows  the  time,  in  weeks,  spent  in  hospital  by  all  the  men 
who  were  not  readmitted  for  Mediterranean  Fever. 


Table  XIV. 


Time  in 
"weeks... " 

1  and  over. 

2  and  over. 

3  and  over. 

4  and  over. 

5  and  over. 

6  and  over. 

7  and  over. 

u 

> 
O 

c 

03 

9  and  over. 

10  and  over. 

11  and  over. 

12  and  over. 

"3 

"o 
H 

Number  of 

146 

101 

44 

35 

13 

8 

5 

8 

2 

1 

1 

13 

377 

men 

Percentage 

39  -4 

26  -5 

11  -5 

9-2 

3-4 

2-1 

1  -3 

2  -1 

0-6 

0-3 

0-3 

3-4 

100 

of  men 

The  four  men  who  had  been  in  hospital  during  the  year,  but  who 
had  no  milk,  and  were  admitted  during  the  same  year  with  INIediter- 
ranean  Fever,  had  the  following  history  : — 

1.  Private  S.  was  admitted  December  27, 1904,  to  February  6, 1905,  witli  synovitis- 
of  right  knee.  Had  no  milk  in  hospital.  He  was  readmitted  on  November  8, 
1905,  with  Mediterranean  Fever.  Interval,  in  weeks,  between  discharge  from 
hospital  and  readmission,  39. 

2.  Private  W.  was  admitted  from  December  21,  1904,  to  January  6,  1905,  with 
rheumatism.  He  had  no  milk  in  hospital.  He  was  readmitted  for  Mediterranean 
Fever  on  May  21,  1905.    Interval,  in  weeks,  between  discharge  and  readmission,  19» 

3.  Gunner  R.  W.  was  admitted  from  February  10  to  March  22,  1905,  for  soft 
chancre.  He  had  no  milk  in  hospital.  He  was  readmitted  November  1,  1905, 
with  Mediterranean  Fever.  Interval,  in  weeks,  between  discharge  and  re- 
admission, 32. 

4.  Private  W.,  Royal  Army  Medical  Corps,  was  admitted  from  June  4  to  June  7, 
1905,  with  contusion.  He  had  no  milk  in  hospital.  He  was  readmitted  August  7,. 
1905,  with  Mediterranean  Fever.  Interval,  in  weeks,  between  discharge  and 
readmission,  8.    (This  man  was  sergeants'  mess  waiter.) 

From  the  above  history  it  appears  extremely  imlikely  that  hospital 
influence  had  any  causal  relation  to  the  subsequent  admission  of  any 
of  these  four  men. 

We  think  that  the  deductions  which  may  be  drawn  from  this 
examination  are : — 

1.  There  is  evidence  that  the  probability  of  a  patient  being 
subsequently  admitted  to  hospital  for  Mediterranean  Fever  bears  a 
direct  relation  to  the  quantity  of  milk  he  has  had  in  hospital,  and 
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increases  with  an  increase  of  the  milk  he  had  had  when  in  hospital 
(see  Table  XI). 

2.  That  there  is  little  relation  between  the  actual  length  of  time 
any  patient  was  on  milk  in  hospital  and  the  probability  of  his 
subsequent  readmission  for  Mediterranean  Fever.  The  relation  is 
rather  one  of  quantity  of  milk  than  of  time. 

3.  That  over  80  per  cent,  of  men  who  were  readmitted  with 
Mediterranean  Fever  were  readmitted  within  90  days  from  the  date 
on  which  they  last  had  milk  in  hospital,  while  over  50  per  cent,  of 
these  subsequent  readmissions  took  place  within  six  weeks  from  the 
•date  on  which  the  patient  last  had  milk. 

4.  That  men  who  have  been  on  milk  in  hospitals  for  longer  or 
shorter  periods  show  over  10  times  the  incidence  as  compared  with 
men  who  have  not  had  milk  during  their  previous  stay  in  hospital 
when  suffering  from  other  complaints.  It  is  to  be  noted  further  that 
milk  is  used  in  hospitals  in  much  greater  quantities  during  the  hot 
weather  months  than  during  the  cold,  that  is  to  say,  a  larger  quantity 
of  a  presumably  infected  article  is  then  used. 

Series  4. — Other  Cases  of  Possible  Milk  Infections. 

1.  Gunner  S.,  N"o.  1  Company,  Eoyal  Q-arrison  Artillery. — Admitted  December  31, 

1905,  to  January  18,  1906,  from  Fort  Benjemma,  where  lie  had  been  for  eight  months. 
He  stated  that,  before  he  got  ill,  he  frequently  drank  egg  flip,  and  sometimes  had 
goats'  milk  and  soda  water.    There  was  no  history  of  contact  in  this  case. 

2.  Private  E.,  1st  Eifle  Brigade.    Admitted  December  31,  1905,  to  January  21, 

1906,  from  St.  Andrew's  Barracks,  J  block.  There  was  no  other  case  from  the  room 
during  the  year.  He  stated  that  he  drank  goats'  milk  freely,  as  he  said  he  thought 
it  did  him  good.  He  was  admitted  for  rheumatism,  and  his  disease  was  changed  on 
January  5,  1906. 

3.  Private  L.,  1st  Lancashire  Pusiliers. — This  man  came  from  Koom  No.  8,  Lower 
St.  Elmo.  He  was  admitted  on  January  1,  1906,  from  MeUieha  Camp.  He  had 
two  previous  admissions  for  simple  continued  fever  in  1905,  namely,  from  June  12 
to  June  17,  1905 ;  and  again  from  November  22  to  November  27,  1905.  He  had 
milk  in  Cottonera  Hospital  during  his  last  admission,  otherwise  only  milk  in  his  tea, 
There  is  no  evidence  of  contact. 

4.  Private  S.,  1st  Lancashire  Fusihers. — This  case  was  a  probable  relapse  from 

1905.  He  had  been  in  Citta  Vecchia  with  simple  continued  fever  from  July  14 
to  September  4,  1905.  He  was  readmitted  January  4,  1906,  with  Mediterranean 
Fever,  from  Pembroke  Camp.  He  was  not  personally  examined,  but  a  man  of  his 
company  told  one  of  us  that  he  drank  egg  flips  and  rum  and  milk  frequently. 
This  man  was  a  companion  of  liis,  and  said  he  had  often  warned  him  of  the  danger 
of  drinking  milk,  "  as  the  doctor  had  warned  them  against  milk  drinking." 

5.  Gunner  G.,  96th  Company,  Royal  Garrison  Artillery. — Admitted  January  5, 

1906,  from  the  officers'  mess,  where  he  had  been  an  (Officer's  servant  for  three  months. 
He  slept  in  a  room  by  himself  (No.  7,  Servants'  Quarters,  Castile  Moss).  There  is 
no  history  of  contact.    He  had  access  to  milk  in  the  mess. 

6.  Lance -Corporal  T.,  1st  Lancashire  Fusiliers,  a  relapse  from  October  30,  1905, 
to  January  15,  1906.  He  was  readmitted  February  17,  1906.  This  man  stated 
that  before  his  first  illness  he  used  to  drink  unboiled  goats'  milk,  but  had  not  done 
80  recently. 
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7.  Gunner  L.,  102nd  Company,  Royal  Grarrison  Artillery,  was  admitted 
February  20,  1906,  from  Tigne  Old  Fort.  Was  a  company  cook  for  three  months 
before  he  got  ill.  Goats'  milk  was  used  in  the  cook-house  by  the  cooks,  who  used 
to  buy  it  for  their  own  use.  Tliis  man  stated  that  he  had  drunk  goats'  milk  and 
soda  water  within  30  days  of  his  getting  ill. 

8.  Private  W.,  1st  Lancashire  Fusiliers,  had  been  in  Valletta  Hospital  exactly 
one  montli  before  his  Mediterranean  Fever  admission  on  March  2,  1906,  with 
rhinitis.  He  said  he  only  drank  milk  in  his  tea,  but  he  put  the  millr  into  the  tea 
liimself,  i.e.,  it  was  not  served  with  the  milk  in  it. 

9.  Private  T.,  1st  Lancashire  Fusiliers,  was  employed  in  the  cook-house  at  Lower 
St.  Elmo  for  12  days  before  he  fell  ill.  He  used  to  drink  unboiled  goats'  milk  daily 
while  there.    He  attributes  his  illness  to  this. 

10.  Private  F.,  1st  Lancasloire  Fusiliers,  was  a  relapse  from  1905.  That  attack 
was  probably  contracted  in  hospital,  as,  within  a  month  of  his  readmission  for 
Mediterranean  Fever,  lie  had  been  in  hospital  with  gonorrhoea,  and  said  that  he 
never  felt  well  after  his  discharge  from  hospital  after  the  cure  of  the  gonorrhoea. 
He  had  milk  in  hospital  and  in  his  tea. 

11.  Sergeant  M.,  2nd  Essex  Regiment. — Admitted  March  21,  1906,  at  Imtarfa. 
This  case  is  a  possible  relapse  fi-om  August  2,  1905,  when  he  was  in  with  simple 
continued  fever  until  August  18, 1905,  and  then  had  a  fortnight's  light  duty,  and 
since  then  has  suffered  from  pains  in  different  limbs.  He  drank  goats'  milk  on 
several  occasions,  but  cannot  give  approximate  dates.  He  had  had  goats'  milk 
in  tea  in  sergeants'  mess. 

12.  Schoolmaster  M.  was  admitted  on  March  23,  1906,  but  probably  contracted 
his  disease  in  January  last.  His  vrife  also  had  the  disease,  and  probably  contracted 
it  at  the  same  time  as  her  husband.  They  both  drank  unboiled  goats'  milk  from 
the  herd  which  supplied  the  Royal  West  Kent  Regiment.  Their  son  had 
Mediterranean  Fever  a  year  ago,  when  they  were  living  at  Sliema.  Mrs.  M.  then 
nursed  her  son,  and  did  not  contract  the  disease.  At  present  they  are  hving  in 
No.  2,  Warrant  Officers'  Quarters,  Strada  Cappucini,  and  the  son  has  never  hved  in 
the  quarters.  Several  other  cases  of  Mediterranean  Fever  occurred  in  this  house, 
and  a  factor  common  to  all  these  families  was  the  milk  supply. 

13.  Colour-sergeant  S.,  4th  Worcester  Regiment,  was  admitted  into  hospital 
on  April  14  from  No.  18,  Verdala  New  Married  Quarters.  This  man's  child  was 
admitted  with  Mediterranean  Fever  on  March  2.  He  had  been  in  camp  for  some 
time  before  Ms  cliild  got  ill,  but  had  slept  in  liis  house  at  least  twice,  February  3 
and  February  10.  He  was  in  Valletta  Hospital  Marcli  19  to  March  28,  1906,  for 
sprain  (knee).  He  and  his  wife  both  stated  that  condensed  milk  only  was  used 
in  the  house.  We  liave  reason  to  distrust  tliis  statement,  as  we  were  informed  by 
a  responsible  officer  of  the  regiment,  who  knew  the  family  well,  that  they  were 
well  known  in  the  regiment  as  goats'  milk  drinkers. 

14.  Private  P.,  2nd  Essex,  was  admitted  from  No.  33  hut,  Tigne  (military 
police  hut,  a  Imt  that  has  constantly  changing  inhabitants  from  dififercnt  corps 
in  the  island),  on  May  7,  after  feeling  ill  for  three  days.  Two  other  cases  occurred 
of  men  who  had  been  residents  in  this  hut  during  the  year  :  1st,  Private  G.,  of  the 
4th  Rifle  Brigade,  wlio  was  admitted  on  May  21  after  leaving  this  hut  only  three 
days.  The  second  case  was  a  man  of  the  West  Kent  Regiment,  Private  H.  (see 
Case  No.  31,  West  Kent  Regiment),  who  was  admitted  into  hospital  on  June  6. 
This  man,  however,  had  left  the  hut  at  Tigne  over  seven  weeks  when  he  got  ill. 
None  of  tlicse  men's  beds  wei-e  near  each  otlier,  and  none  of  the  three  men  were 
acquainted  with  cacli  other.  Private  G.,  of  the  4tli  Rifle  Brigade,  we  believe, 
contracted  his  disease  by  drinking  milk  at  liis  sister's  house.  Tliis  man's  (G.'s) 
sister  was  married  to  a  sergeant  of  the  1st  Rifle  Brigade,  and  he  used  to  visit  there 
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almost  daily.  The  bloods  of  all  the  occupants  of  this  hut  were  examined,  with 
negative  results.  Private  P.,  we  considered,  might  have  possibly  contracted 
Mediterranean  Fever  by  eating  G-ozo  cheese,  but  we  could  form  no  opinion  as  to- 
wliere  the  "West  Kent  case  contracted  his  disease.  We  did  not  consider  the  super- 
vision at  Tigne  was  all  that  could  be  desired,  e.g.,  we  foimd  that  wlien  condensed 
milk  was  alone  supposed  to  be  in  use  among  the  men  at  Tigne,  goats'  milk  was- 
still  in  use  by  the  cooks  in  Tigne  cookhouse.  We,  on  one  occasion,  found  goats'  milk 
in  tlie  cookhouse.  It  was  unboiled.  We  cannot  exclude  contact  in  the  three  cases 
from  tliis  hut,  but  at  the  time  we  did  not  think  that  contact  was  at  all  a  sound 
explanation  of  them. 

15.  Private  F.,  Ist  Eifle  Brigade,  had  no  previous  illness  in  Malta,  was  admitted. 
on  May  18,  1906,  after  feeling  ill  for  five  days.  He  lived  in  the  Servants'  Quarters, 
officers'  mess,  St.  Andrew's  Barracks,  where  he  had  a  room  to  himself.  He  used 
to  drink  the  milk  which  was  left  over  from  his  master's  morning  tea  daily.  There 
is  no  history  of  contact.  Tliis  milk  supply  was  known  later  to  come  from  a  herd 
which  contained  infected  goats. 

16.  Private  G.,  4th  Eifle  Brigade,  was  admitted  on  May  21,  1906,  from 
St.  George's  Barracks,  to  which  he  had  only  returned  from  Hut  No.  33,  Tigne, 
a  few  days  before.  This  was  the  most  severe  case  of  all  the  attacks  during  1906 
which  ended  in  recovery.  The  probability  of  contact  has  ah'eady  been  discussed  in 
this  case  (see  Case  l-l).  We  tliink  P.  contracted  his  disease  from  milk  at  his 
sister's  house  in  St.  Andrew's  Barracks. 

17.  G-unner  L.,  102nd  Company  Eoyal  Garrison  Artillery,  was  admitted  from 
Eoom  4,  A  Block,  Tigne,  on  May  14, 1906.  The  case  is  discussed  along  with  Case  18. 

18.  Gunner  H.,  102nd  Eoyal  Garrison  Artillery,  was  admitted  May  25,  1906,. 
from  the  same  room  as  Gunner  L.  These  men  were  intimate  friends.  They  were 
in  the  habit  of  knocking  about  together,  and  both  frequented  the  "  Welcome  to  All  " 
house  at  SHema,  where  they  often  had  tea  together.  They  only  had  condensed  milk 
in  barracks.  Gunner  L.,  though  admitted  first,  probably  was  ill  before  Gunner  H^ 
All  the  bloods  of  the  other  occupants  of  Eoom  4,  A  Block,  were  examined,  and  with 
negative  results.  We  tliink  that  these  men  contracted  their  disease  at  the  same- 
time  and  place,  which  probably  was  not  Eoom  4,  and,  though  contact  is  a  possible- 
explanation,  yet  we  do  not  think  that  milk  infection  can  be  excluded. 

19.  Gunner  L.,  99th  Company  Eoyal  Garrison  Artillery,  was  admitted  from  Tigne, 
Hut  No.  32,  on  June  22.  This  man  has  complained  of  severe  headaches  on  and  off 
since  April,  when  he  had  some  teeth  extracted.  He  was  employed  in  Tigne  cook- 
house, and  states  he  used  unboiled  goats'  milk  in  his  tea.  It  was  in  this  cook-house 
we  found  the  cooks  using  goats'  milk,  when  the  only  barrack  supply  was  supposed  to- 
be  condensed  milk.  This  man  had  been  a  cook  for  13  months.  There  is  no  evidence 
of  contact. 

20.  Sergeant-Major  A.,  King's  Own  Malta  Mihtia,  was  admitted  on  June  30  from 
14th  Strada  Cappucini  Warrant  Ofiicers'  Quarters  (see  Schoolmaster  M.'s  case. 
No.  12,  Series  4).  His  wife  was  admitted  with  the  same  disease  May  12,  1906. 
There  were  two  children  in  the  quarters.  The  husband  and  wife  used  unboiled 
goats'  milk,  the  children  used  condensed  milk.  Neither  of  the  cliildren  got  ill.  It 
is  improbable  that  the  husband  contracted  the  disease  from  his  wife,  as  she  was  in 
hospital  since  May  12.  During  Mrs.  A.'s  stay  in  hospital  she  had  a  confinement,, 
and  a  few  days  later  Micrococcus  melitensis  was  recovered  from  her  milk.  Beginning 
as  a  mild,  she  became  a  very  severe  attack.  Shortly  after  her  husband's  admission 
his  blood  reacted  1/500,000.  The  baby  which  was  born  began  to  run  a  tem]5erature 
at  once,  and  its  curve  was  exactly  parallel  with  the  mother's  curve.  The  baby  was 
bottle-fed,  and  infection  was  probably  intra-uterinc.  We  consider  botli  Sergeant- 
Major  A.  and  Mrs.  A.  to  be  cases  of  milk  infection. 
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21.  Sergeant  K.,  2nd  Essex,  was  admitted  June  2,  1906,  after  feeling  ill  for  tliree 
•days.  He  came  from  tlie  Married  Quarters,  Imtarfa,  1.0  Block.  The  family 
■consists  of  Mrs.  K.  and  four  cliildren.  All  tlie  family  are  goats'  milk  drinkers. 
Mrs.  K.  liad  fever  in  June  last.  Sergeant  K.  liad  Malta  Fever  July  8  to  July  IG, 
1904.  His  present  attack  is  a  relapse  or  a  re-infection.  This  man  states  that  he 
'drank  unboiled  goats'  milk,  but  not  since  April  22,  1906.  The  children  in  this 
family  are  said  to  have  only  boiled  goats'  milk.  "We  consider  that  this  was 
a,  milk  infection. 

22.  Bombardier  A.,  65th  Company  Royal  Grarrison  Artillery,  was  admitted  from 
No.  41  Room,  Upper  St.  Ehno,  on  July  8,  1906,  after  feeling  ill  since  the  end  of 
May.  This  man,  who  was  a  pupil-teacher  in  the  children's  school,  very  frequently 
•drank  unboiled  goats'  milk  in  different  shops  in  Valletta.  There  is  no  evidence  of 
•contact.    He  drank  milk  up  to  the  time  he  got  ill. 

23.  Private  2nd  Essex,  was  admitted  on  September  8  from  Marsiunacetto 
IBarracks,  where  he  was  attached  to  the  Garrison  Military  Police.  This  man  was 
-cook  to  the  police  and  used  to  buy  a  pint  of  goats'  milk  daily  from  any  passing  goat- 
herd. He  used  to  drink  it  unboiled.  The  milk  supply  of  these  barracks  is 
condensed  mQk. 

24.  Quartermaster-Sergeant  C,  Army  Ordnance  Corps,  was  admitted  on  Sep- 
tember 7  from  No.  7  Strada  Birchireara,  SUema.  He  was  a  relapse  from  1905. 
Mrs.  C.  also  had  Mediterranean  Fever  this  year,  and  may  have  been  infected  through 
Tier  husband,  who  this  year  was  found  to  be  excreting  Micrococcus  melitensis  in  liis 
Tirine.  When  Quartermaster-Sergeant  C.  was  ill  last  year,  his  son  also  had  the 
disease  at  the  same  time  and  was  nursed  by  Mrs.  C,  who  then  did  not  contract  the 
disease.  All  the  members  of  this  family  drank  goats'  milk,  sometimes  boiled  and 
;8ometimes  unboiled.  Mrs.  C.  was  under  the  impression  that  it  .was  cows'  milk  they 
got,  but  found  out  later  that  her  milkman  only  kept  goats.  Whether  Mrs.  C.  got 
the  disease  from  her  husband  or  not,  there  is  ample  evidence  that  both  father, 
mother,  and  son  were  running  daily  risk  of  infection  through  milk. 

25.  Private  F.,  4th  Worcesters,  was  admitted  August  13,  1906,  from  Fort 
■Chambray,  Grozo.  This  man,  until  14  days  before  his  admission,  was  employed  in 
Fort  Chambray  cook-house,  where  the  milk  used  was  said  to  be  cows'  milk.  It  was 
this  man's  duty  to  sterilise  it,  and  he  said  he  .used  to  use  it  in  his  tea.  There  was  no 
history  of  contact. 

26.  Grunner  H.,  63rd  Company,  Royal  G-arrison  Artillery,  was  admitted  from 
Ricasoli  on  September  8,  after  having  felt  ill^  since  July  11,  1906.  On  June  17, 
.after  a  cricket  match,  he  drank  a  quantity  of  unboiled  goat's  milk. 

27.  Gunner  W.,  65th  Company,  Royal  Garrison  Artillery. — After  having  felt  ill 
-since  July  7,  1906,  was  admitted  into  hospital  on  September  7.  This  man  had 
drunk  goats'  milk  freely  at  Pembroke  Camp  in  June  last,  and  said  it  was  commonly 
done  in  camp.  He  also  di-ank  egg  flips,  which  contained  goats'  milk.  This  man 
was  in  Room  39,  Upper  St.  Elmo,  for  the  past  12  months,  and  no  other  case  has 
•  occurred  in  the  room  this  year.  There  is  no  history  of  contact.  We  believe  this 
man,  though  only  admitted  in  September,  contracted  his  disease  at  Pembroke  Camp 
in  June,  where  he  was  from  June  1  to  J  una  14,  as  he  began  to  feel  ill  within  tliree 
weeks  of  leaving  camp. 

Series  5.  Men  who  were  Probably  Infected  through  Animals  other  than  Goats. 

Gunner  L.,  65th  Company,  Royal  Garrison  Artillery,  was  admitt^^d  to  hospital  on 
July  30,  1906j  and  liis  blood  reacted  on  the  same  day.  He  had  felt  ill  for  two  days 
before  his  admission  with  headache  and  general  malaise.  He  is  the  second  case 
admitted  from  St.  James  Cavalier  dixring  the  year.    The  first  was  Gunner  N.  (see 
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Case  8,  Hospital  List),  who  came  from  another  room.  G-unner  L.  came  from 
Eoom  5,  and  had  been  in  this  room  for  three  years.  His  employment  was  that 
-of  groom  to  Captain  S.'s  ponies.  The  stables  where  he  worked  were  in  St.  James's 
Ditch,  the  surroundings  of  which  were  not  in  a  very  sanitary  condition.  The  man's 
diet  throws  no  hght  on  the  cause  of  his  disease.  One  of  the  ponies  with  which  he 
worked,  pony  "  Billy,"  gave  a  good  reaction  against  Micrococcus  melitensis.  This 
fact  was  not  discovered  until  September,  when  another  groom,  G-unner  W.,  was 
.admitted  (September  3,  1906)  from  the  same  room  as  Gunner  L.  had  come  from. 
W.'s  blood,  nke  that  of  the  first  groom,  gave  a  positive  reaction  on  the  day  of  his 
admission.  Gunner  L.  and  Gimner  W.  had  worked  in  the  same  stable,  and  both 
"  had  to  do  "  with  pony  "  Billy  "  and  pony  "  Benghiza,"  the  bloods  of  which  ponies 
reacted  well  to  Micrococcus  melitensis.  The  bloods  of  eight  men  from  Room  5 
were  examined  at  the  same  time,  and  none  of  them  gave  a  positive  reaction.  Neither 
G-unner  L.  nor  Gunner  W.  had  ever  taken  goats'  milk,  and  it  seems  highly  probable 
that  these  men  were  infected  through  handling  infected  ponies.  As  to  the  way  the 
ponies  may  have  been  infected  it  seems  not  improbable  that  their  food  may  have 
.been  infected  by  urine  of  goats  which  a  short  time  before  used  to  be  kept  in  large 
numbers  in  St.  James's  Ditch.  None  of  the  other  occupants  of  the  rooms  got  the 
disease,  and  none  of  them  were  grooms.  It  is  much  more  probable  that  the 
■ponies  were  the  source  of  contagion  than  anything  in  the  barrack  room. 

Gimner  H.,  99th  Company,  Royal  Garrison  Artillery,  was  another  case  in  which 
we  could  find  no  other  likely  source  than  through  infection  from  a  pony.  He  lived 
in  21,  Strada  Jacinta  Sliema,  was  groom  to  Captain  A.'s  ponies,  and  worked  with  a 
pony  whose  blood  reacted  well  (1  in  10,  and  1  in  20).  Gunner  H.  was  a  married 
man,  and  had  lived  in  Ms  present  house  for  the  past  six  months.  The  house  was 
in  good  sanitary  condition,  and  no  case  of  illness  had  occurred  in  it.  His  wife  was 
in  good  health,  and  her  blood  gave  a  negative  reaction.  Gunner  H.  fitrst  fell  ill  on 
August  14,  1906,  and  was  admitted  to  hospital  on  August  21.  His  blood  reacted 
on  August  20.  The  case  from  the  first  wfls  one  of  great  severity.  Goats'  milk  was 
never  used  in  his  house.  There  was  no  evidence  of  contact  except  with  the  pony. 
The  blood  of  the  pony  was  examined  for  Micrococcus  melitensis,  but  the  attempt 
to  recover  it  was  unsuccessful.  This  is  not  a  frequent  path  of  infection,  as  the  risk 
is  confined  to  a  very  limited  class  of  persons. 

The  remaining  33  cases  have  not  been  detailed,  as  we  ^yere  unable 
to  come  to  any  definite  opinion  as  to  their  causation,  and  they  throw 
no  light  on  the  question  of  contact  or  other  path  of  infection. 

6.  Occupation  in  Relation  to  Attack. 

The  liability  to  attack  of  the  men  of  the  Eoyal  Army  Medical 
'Corps  has  already  been  discussed  and  need  not  be  further  referred 
to.  In  barracks,  cooks,  officers'  servants  and  mess  waiters  have 
suffered  severely. 

Sixteen  men  employed  in  barrack  cook-houses  contracted  the  disease 
■during  the  year,  12  of  them  being  cases  that  occurred  prior  to  the 
milk  change.  In  nearly  every  instance  there  is  a  history  of  taking 
goats'  milk. 

Twelve  men  who  were  employed  as  officers'  servants  contracted 
Mediterranean  Fever  during  the  year,-  and  in  every  case  they  were 
<3mployed  during  the  time  when  goats'  milk  was  being  used  in  the 
(2089)  ^ 
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officers'  mess;  or  in  instances  where  it  had  been  stopped,  the  men 
fell  ill  within  30  days  of  the  time  when  the  mess  ceased  to  use- 
goats'  milk. 

Six  men  who  were  employed  as  mess  waiters  contracted  the  disease- 
during  the  year,  and  all  at  the  time  the  messes  were  using  goats'  milk. 
After  the  milk  change  this  class  of  case  ceased. 

There  does  not  appear  to  be  any  special  liability  to  attack  on 
the  part  of  men  who  had  been  employed  on  sanitary  work,  such  as 
work  connected  with  drains,  urinals,  moving  urine  tubs,  latrine 
work,  etc. 

The  three  cases  of  grooms  which  have  just  been  detailed,  and  the 
three  laboratory  attendants  who  contracted  the  disease — one  in  1905 
and  two  in  1906 — are  of  interest  as  pointing  to  contact  as  the  path  of 
infection. 

7.  Prevalence  amongst  Officers. 

During  1906,  10  officers  contracted  Mediterranean  Fever.  One 
was  an  officer  of  the  Eoyal  Garrison  Artillery  about  whom  we  obtained 
no  information,  except  that  goats'  milk  Avas  used  at  the  mess  where 
he  lived,  and  that  it  was  used  unboiled.  Four  were  officers  of  the 
Eoyal  West  Kent  Eegiment.  Lieutenant  F.  was  admitted  to  hospital 
on  March  18  after  feeling  ill  for  a  fortnight.  Lieutenant  L.  W.  was. 
admitted  on  April  16  after  feeling  ill  for  two  days.  Lieutenant  W.. 
was  admitted  on  May  8  after  feeling  ill  for  four  days.  Captain  S.. 
was  admitted  on  June  3,  but  had  been  feeling  ill  since  the  end  of 
April.  None  of  these  officers  had  any  real  contact  with  each  other 
beyond  living  in  the  same  building  and  having  meals  together.  No 
two  cases  occurred  from  one  room.  All  these  officers  stated  that  they 
had  only  used  boiled  milk  so  far  as  they  knew.  Orders  had  been 
given  that  all  goats'  milk  was  to  be  boiled,  and  the  Mess  President 
was  quite  confident  that  these  orders  had  been  strictly  enforced.. 
By  means  of  the  ortol  test  it  was  proved  on  several  occasions  that- 
the  milk  had  not  been  boiled.  All  the  West  Kent  officers  got  ill 
before  they  had  ceased  using  goats'  milk  in  the  mess.  Condensed 
milk  was  taken  into  use  on  May  25.  Captain  S.,  though  admitted  in 
June,  was  ill  from  the  end  of  April. 

Two  officers  of  the  1st  Eifle  Brigade  got  ill  about  the  same  time. 
Lieutenant  Hon.  W.  was  admitted  on  April  21  after  feeling  ill  for 
about  a  week.  Captain  D.  was  admitted  on  April  25  after  feeling 
ill  for  10  days.  We  could  find  no  connecting  link  between  these 
two  officers,  except  that  one  of  them  began  to  take  porridge  and  milk 
three  weeks  before  ho  got  ill,  while  the  other  officer  had  begun 
taking  porridge  and  milk  a  month  before  he  got  ill.  One  of  the 
officers  said  he  knew  the  milk  was  boiled,  because  on  the  first 
occasion  he  used  it  it  was  hot,  but  that  he  always  got  the  milk  cold. 
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afterwards,  as  he  had  scolded  his  servant  for  bringing  him  hot  milk. 
It  appears  probable,  in  consequence  of  this  scolding,  that  the  officers 
in  future  had  unboiled  milk.  There  was  no  evidence  of  contact  in 
either  of  these  cases. 

Captain  P.,  Hampslm-e  Eegiment,  was  admitted  to  hospital  on  June  10,  after 
feeling  ill  for  a  week.  He  was  living  in  private  lodgings  and  used  to  have  all 
his  meals,  except  his  breakfast,  at  the  Union  Club.  Tliis  officer's  servant  got  ill 
about  three  weeks  before  his  master.  He  used  to  use  unboiled  goats'  milk  for  his 
tea.  His  servant  used  to  have  tea  at  his  master's  quarters.  We  think  that  master 
and  servant  were  most  probably  infected  by  milk. 

Lieutenant  B.,  4th  Worcester  Regiment,  was  admitted  into  hospital  on  July  1  from 
the  Officers'  Quarters,  Verdala  Barracks.  This  officer  was  on  the  sick  list  for  five 
days  about  Christmas,  1905,  with  simple  continued  fever,  and  again  in  Egypt  he  had 
another  attack  of  fever  which  lasted  for  a  few  days.  This  was  about  May  20. 
Since  then  he  has  never  felt  fit  and  had  headache  frequently.  This  officer  used  to 
take  porridge  and  goats'  milk  before  he  went  to  Egypt,  not  since  he  returned  to 
Malta.  It  is  extremely  probable  that  the  disease  was  contracted  before  he  went  to 
Egypt.  There  is  no  evidence  of  contact.  No  other  officer  of  this  regiment  has  had 
the  disease  this  year. 

Lieut. -Colonel  Y.,  Army  Pay  Department,  was  placed  on  the  sick  list  on 
October  11,  1906.  We  know  nothing  about  this  officer's  illness,  which  took  place 
after  we  left  Malta. 

The  deductions  to  be  drawn  from  the  incidence  of  the  disease 
among  officers  are  : — 1.  In  the  cases  of  the  officers  about  whom  we 
obtained  personal  information,  all  except  two,  there  was  a  history  of 
drinking  goats'  milk.  2.  Since  goats'  milk  has  been  discontinued,  no 
other  officer  has  been  attacked  by  Mediterranean  Fever. 


8.  Prevalence  in  Marned  Quarters. 

A  family  forms  a  small  group  of  individuals  living  in  close 
association,  and  in  each  set  of  married  quarters  there  are  many  such 
.small  groups,  each  living  amidst  the  same  general  surroundings,  but 
differing  from  each  other  often  in  one  important  respect,  namely,  in 
regard  to  the  kind  of  milk  used. 

This  year's  examination  of  the  kind  of  milk  used  by  the  families 
showed  the  following  results. 

Four  hundred  and  sixty-five  families  were  examined.  These 
families  comprised  1830  persons,  465  men,  465  women,  and  900 
children.  Among  them  there  occurred,  during  the  year,  59  cases  of 
Mediterranean  Fever,  3-2  per  cent.  The  men  gave  21  cases,  and  the 
women  and  children  each  gave  19  cases,  the  respective  ratios  being, 
men  4*5  per  cent.,  women  4-1  per  cent.,  children  2-1  per  cent. ; 
266  families,  composed  of  266  men,  266  M-omen,  and  436  children, 
with  a  total  of  968  persons,  whose  only  supply  was  condensed  milk, 
gave  10  cases  of  Mediterranean  Fever,  1-03  per  cent.;  while 
(2089)  p  2 
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199  families,  consisting  of  199  men,  199  women,  and  464  children, 
total  =  862  persons,  whose  milk  snpply  was  either  goats'  milk  alone  or 
goats'  milk  and  condensed  milk,  gave  46  cases  of  Mediterranean  Fever, 


being  a  ratio  of  5*3  per  cent. 

Per  cent. 

Of  the  21  men,  15  had  goats'  milk    71 '5 

4  had  condensed  milk   19*0 

2  milk  supply  unknown    9*5 

These  four  men  include  one  (Sergeant  S.)  whose  milk  history  is 
unknown  and  he  is  assumed  to  have  used  condensed  milk  only. 

Per  cent. 

Of  the  1 9  women,  9  had  unboiled  goats'  milk    47  •  4 

„  8  had  boiled  goats'  milk    42  •  1 

„  2  had  condensed  milk  only    10'5 

Of  the  19  children,  8  had  boiled  goats'  milk    42-1 

„  5  had  unboiled  goats'  milk   26"3 

„  4  had  condensed  milk   21*1 


The  histories  of  two  are  unknown  10*5 

It  is  seen  that,  for  this  year,  families  whose  only  supply  was 
condensed  milk  give  a  Mediterranean  Fever  rate  of  1"03  per  cent., 
while  families  which  used  goats'  milk,  either  entirely  or  in  part,  give 
a  rate  of  5*3  per  cent.,  i.e.,  there  are  more  than  five  times  as  many 
cases  in  the  group  using  the  dangerous  article  than  among  those  using 
the  safe  one.  The  figures  obtained  with  regard  to  those  who  used 
boiled  goats'  milk  as  compared  with  those  who  used  unboiled  goats' 
milk  do  not  show  the  same  amount  of  protection  as  is  shown  by  the 
condensed  milk  group  compared  with  the  goats'  milk  group.  This  is 
only  what  one  might  expect.  In  our  inquiry  some  women  said  they 
boiled  the  milk  always,  others  said  the  milk  was  sometimes  boiled,  not 
always,  others  again  said  it  was  "  scalded,"  and  again  that  it  was  only 
used  unboiled  for  tea.  The  only  safe  comparison  to  make,  or  one 
Avhich  with  any  degree  of  probability  represents  the  truth,  is  the 
comparison  of  families  which  used  condensed  milk  against  families 
which  used  goats'  milk,  boiled  or  unboiled,  and,  using  this  comparison, 
the  figures  are  all  in  favour  of  the  condensed  milk  users. 

The  following  table  gives  the  monthly  distribution  of  the  disease 
among  the  married  men,  women  and  children  during  the  year. 
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1906. 


January. 

February. 

March. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

S 

> 
o 

December. 

Total. 



Men  

1 

0 

1 

3 

3 

6 

1 

2 

1 

1 

1 

1 

21 

0 

1 

0 

3 

7 

1 

2 

1 

2 

0 

1 

1 

19 

0 

1 

2 

0 

5 

1 

5 

3 

0 

1 

1 

19 

During  the  fii'st  six  montlis  of  the  year  the  men  had  14  cases  of 
Mediterranean  Fever  and  during  the  second  half  of  the  year  seven 
cases. 

The  women,  during  the  first  six  months,  gave  12  cases,  during  the 
second  six  months  seven  cases  of  Mediterranean  Fever. 

The  children,  during  the  first  six  months,  gave  nine  cases,  and 
during  the  second  six  months  ten  cases  of  Mediterranean  Fever. 

There  are  no  data  against  which  these  figures  can  be  compared,  as  no 
monthly  distribution  of  the  disease  among  families  has  been  given  in 
previous  records. 

9.  Mosquitoes  and  other  Biting  Insects. 

In  none  of  the  cases  examined  this  year  could  we  obtain  any 
evidence  of  the  spread  of  Mediterranean  Fever  through  the  agency  of 
mosquitoes  or  other  biting  insects.  The  majority  of  the  patients 
stated  that  they  had  not  been  bitten,  and  at  the  time  we  examined 
them  they  had  no  visible  marks.  Such  evidence  is,  of  course,  very 
weak  for  determining  a  question  of  this  nature.  Evidence  on  which 
we  place  more  importance  is,  that  we  examined  a  large  number  of  men 
in  barracks,  and  of  children  in  quarters,  who  had  been  severely  bitten 
by  both  mosquitoes  and  sand  flies,  some  suflaciently  badly  bitten  as  to 
cause  their  admission  to  hospital  through  injury  to  the  skin  caused  by 
scratching.  None  of  tLese  severely  bitten  individuals  were  sub- 
sequently admitted  with  Mediterranean  Fever.  It  is  hard  to  believe, 
supposing  the  ^.z—^J.^jO  to  play  any  large  part  in  the  spread  of  this 
fever,  that  this  should  have  been  the  case.  The  disease  was  also  most 
prevalent  in  the  first  six  months  of  1906,  when  mosquitoes  were  few, 
and  the  prevalence  was  far  less  in  July,  August,  and  September,  when 
they  were  abundant. 

From  May  to  the  end  of  September  we  examined  222  mosquitoes 
sent  to  us  from  different  barracks  in  Malta,  with  the  following  results  : 
From  Floriana  Barracks  97  specimens  were  examined,  of  which  52 
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were  Culex  jnpiens  ov  fatigam,  29  were  Stegomrjia  fasciata,  and  16  were 
Culex  spaihipalpis.  From  St.  George's  Barracks— 39  mosquitoes,  of 
which  23  were  Chilcx  pijnens,  10  were  Acartomyia  Zammiiii,  and  6  were 
Stegomyia  fasciata.  From  St.  Andrew's  Barracks  we  received  42 
mosquitoes,  of  which  27  ^vBre  Culex  pipiens,  11  \\ ere  Stegomyia  fasciatu, 
and. 4  were  Acartomyia  Zammitii.  From  Tigne  Barracks  and  married 
quarters  44  mosquitoes  were  received,  of  which  16  were  Culex  pipiens, 
18  were  Stegomyia  fasciata,  and  10  were  Acartomyia  Zammitii. 

As  the  Stegomyia  fasciata  did  not  appear  until  June,  and  the 
Acartomyia  Zammitii  ceases  in  September,  neither  of  these  species 
can  have  much  to  say  to  the  occurrence  of  cases  during  the  cold 
weather  months. 

On  the  initiative  of  the  Principal  Medical  Officer,  Colonel 
MacNeece,  a  joint  Committee,  consisting  of  representatives  of  the 
Civil  Government,  and  the  naval  and  military  authorities,  was 
appointed  to  discuss  the  question  of  ways  and  means  of  lessening 
mosquito  prevalence  in  Malta.  The  Committee  had  not  reported  up  to 
the  time  we  left  the  Command. 

10.  Preventive  Measures. 

The  measures  in  use  when  we  arrived  in  Malta  were  as  follows  : — 

The  sanitary  conditions  of  barracks  and  quarters  were  under 
constant  supervision,  and  there  was  much  sanitary  activity  on  the 
part  of  both  medical  and  regimental  authorities.  Courses  of  lectures 
are  regularly  given  by  the  Command  sanitary  officer,  Major 
W.  L.  Gray,  E.A.M.C.,  on  subjects  relating  to  barrack  sanitation  and 
the  laws  of  health. 

In  barracks  and  married  quarters,  the  sterilisation  of  goats'  milk  by 
boiling  had  been  strictly  enjoined,  and  the  hospital  supplies  were  dealt 
with  by  pasteurisation  in  the  case  of  Valletta  and  Cottonera,  and  by 
boiling  in  the  case  of  the  other  hospitals. 

Special  care  was  being  paid  to  keeping  latrines  and  urinals  in  a 
satisfactory  sanitary  state. 

The  kit,  bedding,  and  clothing  of  every  man  reporting  sick  with 
fever  was  set  aside  in  a  store  reserved  in  each  barracks  for  the  purpose, 
until  it  could  be  disinfected.  Spraying,  steeping,  and  steam 
disinfection  were  the  methods  in  use. 

A  sample  of  blood  was  taken  from  each  case  of  fever,  and  was  sent 
to  the  laboratory  for  examination. 

On  a  case  being  diagnosed  Mediterranean  Fever,  the  sanitary  officer 
and  others  concerned  were  immediately  notified. 

If  a  second  case  of  Mediterranean  Fever  was  admitted  from  the 
same  barrack  room,  the  room  was  evacuated  and  it  was  disinfected  by 
spraying,  scraping,  and  limewashing. 
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In  hospitals,  special  feeding  cups,  urinals,  and  bedpans  were  set  aside 
and  marked  for  the  use  of  Mediterranean  Fever  patients. 

Attendants  on  the  sick  had  strict  instructions  to  be  careful  as  to 
personal  disinfection,  and  there  was  a  standing  order  that  they  were 
to  wash  their  hands  in  a  disinfectant  and  to  use  the  nail  brush 
immediately  after  handling  bedpans,  soiled  bedding,  and  clothing,  etc. 

Questions  relating  to  the  application  of  additional  preventive 
measures  were  discussed  with  the  Principal  INIedical  OflGcer  from  time 
to  time  as  occasion  arose,  and  twice  in  conference  with  H.E.  the 
■Governor.  At  the  first  of  these  conferences  it  was  represented  that, 
in  order  of  importance,  practical  measures  were  :  alteration  of  the  milk 
supply;  isolation  of  cases;  disinfection;  segregation  and  observation 
of  contacts  ;  care  that  the  men  get  their  full  750  cubic  feet  space ;  and 
attention  to  general  sanitation. 

The  Milk  Supply. — The  discontinuance  of  the  use  of  goats'  milk  in 
l)arracks  and  hospitals  was  pushed  at  the  end  of  April.  It  became  an 
accomplished  fact  in  hospitals  by  May  17,  and  in  barracks  between 
that  date  and  June  7.  The  details  have  already  been  fully  discussed 
<p.  166). 

Isolation  of  Cases. — Shortly  before  our  arrival  in  Malta  the  question 
of  isolating  cases  of  Mediterranean  Fever  in  one  hospital  was  raised 
by  the  Principal  Medical  OflScer,  and  it  had  been  decided  to  let  it 
stand  over  until  the  Members  of  the  Commission  arrived.  After 
discussion,  it  was  decided  to  use  Valletta  Hospital,  as  it  was  centrally 
situated,  and  also  because  it  was  the  most  convenient  from  an 
administrative  point  of  view.  Accordingly,  the  hospital  began  to  be 
used  for  this  special  purpose  from  May  1,  1906.  We  recommend  the 
continuance  of  the  practice  of  isolating  cases  of  Mediterranean 
Fever. 

As  Valletta  Hospital  is  situated  in  a  densely  populated  neighbom-- 
hood,  where  mosquitoes  are  generally  plentiful,  it  was  resolved  to 
make  the  windows  and  doors  of  the  wards  mosquito-proof,  so  as  to 
prevent  the  entrance  of  mosquitoes  and  the  possible  carriage  of 
infection  by  them.  The  windows  and  doors  of  the  rooms  used  as 
barrack  rooms  by  the  detachment  of  the  Royal  Army  Medical  Corps 
were  also  mosquito  netted.  We  now  think  that,  as  infection  is 
probably  seldom,  if  ever,  conveyed  by  mosquitoes,  this  measure  was 
perhaps  one  that  might  have  been  dispensed  with,  although  it 
certainly  was  useful  in  excluding  mosquitoes  and  also  flies.  It  was 
considered  by  the  staff  and  by  the  nursing  sisters  that  the  mosquito 
netting,  even  although  the  windows  were  constantly  open,  interfered 
with  the  free  passage  of  air  and  rendered  the  wards  uncomfortably 
close.  The  same  view  was  strongly  held  by  the  men  with  regard  to 
the  barrack  room  netting.  On  the  whole,  the  balance  of  evidence  is 
against  renewing  it. 
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Segregation  and  Observation  of  Contacts.~The  procedure  recommended; 
and  which  was  adopted  was  as  follows  : — 

(1)  To  enable  the  disinfection  of  barrack  rooms  to  be  thoroughly 
carried  out.  The  room  was  evacuated,  and  separate  accommodation 
was  found  for  the  men  until  the  disinfection  of  the  room  had  been 
completed,  after  which  they  were  allowed  to  return  to  it. 

(2)  For  the  detection  of  ambulatory  cases.  The  "  contacts  "  were 
kept  under  observation  and  examinations  for  agglutination  reactions 
were  carried  out. 

(3)  Men  who  had  been  discharged  from  hospital  after  treatment  for- 
fever  were  kept  under  observation. 

Examination  of  Blood  of  "  Contacts "  and  others. — Five  hundred  and' 
seventy-four  samples  of  blood  were  examined  during  the  year. 

Thirty  samples  were  taken  from  men  of  the  2nd  Battalion  Essex 
Eegiment,  who  had  had  Mediterranean  Fever  in  1904  and  1905.. 
Twenty- eight  gave  a  positive  reaction  against  Micrococcus  melitensis. 

Six  ponies  were  examined  as  contacts,  of  which  the  blood  of  three- 
gave  a  positive  reaction. 

Bloods  from  140  Maltese,  employed  in  barracks,  were  examined,  ot 
which  11  gave  a  positive  reaction.  These  include  one  man  whose= 
serum  reacted  against  both  Miavcoccus  melitensis  and  a  paratyphoid 
bacillus,  and  another  man  whose  serum  reacted  against  a  faratyphoid 
bacillus  only.  The  last  case  was  diagnosed  simple  continued  fever. 
Excluding  this  case,  positive  reactions  were  obtained  in  7-7  per  cent, 
of  the  Maltese  examined. 

Three  hundred  and  seventy  samples  of  blood  from  men  of  British 
troops  were  examined,  37  of  which  gave  a  positive  reaction  against 
Micrococcus  melitensis — that  is,  9*2  per  cent. 

The  blood  of  one  British  soldier  gave  a  positive  reaction  against  a, 
paratyphoid  bacillus. 

The  urine  of  26  cases  was  examined  for  the  presence  of  Micrococcus: 
melitensis.  It  was  recovered  once  from  the  urine  of  a  married  man,, 
whose  wife  contracted  the  disease  during  the  summer  of  1906.  Her 
husband  was  a  relapse  from  the  previous  year.  The  wife,  no  doubt, 
may  have  been  infected  from  this  source' ;  but  both  husband  and  wife 
drank  goats'  milk  freely,  so  that  possibility  of  milk  infection  cannot  be: 
excluded. 

The  blood  of  "  contacts  "  of  18  families  Avas  examined.  In  three- 
a  positive  reaction  -was  obtained ;  all  three  were  persons  who  never- 
manifested  any  symptoms  of  Mediterranean  Fever. 

Positive  reaction  without  symptoms  Avas  also  observed  in  the  case  of 
four  men  of  the  Eoyal  Engineers.  Seventy-four  samples  of  blood  were- 
examined  from  men  of  this  corps,  and  four  gave  a  positive  reaction 
against  Miavcoccus  melilensis.  These  four  men  had  never  been  ill,,  and 
have  not  since  manifested  any  symptoms  of  the  disease. 
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The  dilutions  used  in  the  blood  examinations  were  1  in  10  and  1  in 
20.  The  examinations  were  made  in  the  laboratory  of  the  Mediter- 
ranean Fever  Commission. 

From  these  examinations  it  appears  that  the  blood  of  individuals 
who  have  no  history  of  previous  attack,  and  who  do  not  for  long 
periods  after  manifest  any  apparent  symptoms,  may  give  a  positive 
reaction.  We  understand  by  this  phenomenon  that  certain  persons  may 
be  invaded  by  Micrococms  melitensis  without  showing  any  signs  of  illness. 

Although  we  were  on  the  look  out  for  cases  in  which  the  disease 
might  have  been  contracted  from  ambulatory  cases,  and  we  also  thought 
that  special  liability  might  be  shown  by  men  employed  in  keeping 
latrines  and  urinals  clean,  or  in  handling  urine  tubs,  we  failed  to 
observe  any  such  cases.  The  three  laboratory  cases,  the  three  men 
who  were  admitted  for  Mediterranean  Fever,  and  who  were  found  to. 
have  been  constantly  grooming  ponies  the  blood  of  which  gave  good 
positive  reactions,  the  probability  that  goats  themselves  may  be 
infected  through  breaches  of  the  surface,  make  it  evident  that  contact 
cannot  altogether  be  disregarded.  In  view  of  the  fact,  however,, 
that  close  association  with  cases  of  the  disease  in  the  Home  hospitals,, 
both  as  regards  sick  attendants  and  patients  under  treatment  in  the 
same  wards  for  other  ailments,  has  never  been  known  to  result  in  the 
spread  of  Mediterranean  Fever,  contact  is  probably  an  infrequent  factor. 

Disinfection. — Up  to  the  middle  of  April,  1906,  the  practice  was  to 
carry  out  disinfection  of  kit  and  bedding  in  every  case  of  Mediterranean 
Fever,  but  the  room  was  not  disinfected  unless  a  second  case  occurred 
in  it.  This  was  altered  to  disinfection  of  the  room  on  the  occurrence 
of  the  first  case.  If  subsequent  cases  occurred,  the  bedding  and  clothing 
of  the  case  was  dealt  Avith,  but  the  room  was  not  again  disinfected 
unless  required  by  special  circumstances,  and  such,  as  a  matter  of  fact^ 
never  occurred.  The  disinfection  arrangements  were  carried  into 
effect  under  the  supervision  of  the  sanitary  officer.  Major  Gray. 

Attention  to  General  Sanitation. — A  good  deal  of  care  was  bestowed  on 
the  condition  of  latrines,  urinals,  urine  tubs,  and  urine  tub  stands  on 
account  of  the  possibility  of  such  places  being  fouled  by  infected  urine,, 
but,  as  we  have  just  pointed  out,  we  have  no  evidence  of  the  spread 
of  Mediterranean  Fever  in  this  way.  It  was  suggested  that  latrine 
seats  should  be  scrubbed  daily  with  a  2^-per-cent.  carbolic  solution,  and 
that  all  other  woodwork  should  be  scrubbed  once  a  week.  In  the  case 
of  dry  earth  closets,  placing  carbolic  solution  j'x  the  pails  was  recom- 
mended, and,  to  prevent  spillage,  that  a  spadeful  or  two  of  dry  earth 
might  be  added  to  the  contents  before  the  pail  was  moved.  Urine 
tubs  and  urine  tub  stands  were  to  be  kept  scrupulously  clean,  and  it 
was  suggested  that  arrangements  should  be  made  for  providing  means 
for  washing  the  hands  of  men  employed  on  urine  tub  fatigues.  Swarms 
of  flies  round  ashbins  were  often  noticed.    This  was  caused  by  the 
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contents  getting  strewn  over  the  ground,  through  the  doors  being  left 
open,  and  the  covers  left  up.  Flies  were  often  observed  to  be  abundant 
in  kitchens,  and  especially  in  the  places  where  cooking  is  carried  on  in 
the  regimental  coffee  shops.  This  was  usually  due  to  grease  stains 
about  the  tables  or  on  the  floors.  Eegular  scrubbing  keeps  down  their 
number  largely.  Flies  were  often  present  in  large  numbers  in  latrines, 
and  Ave  found  an  excellent  plan  in  use  in  the  St.  Andrew's  Barracks, 
namely,  the  application  of  a  thin  layer  of  kerosene  oil  once  or  twice  a 
week  to  all  woodwork  about  the  latrine,  except  the  seats.  It  does  not 
take  much,  and  these  latrines  were  remarkably  free  from  flies. 

Special  Sanitary  Staff. — At  the  time  we  left  Malta,  all  the  infantry 
units  had  adopted  the  plan  of  having  the  sanitary  work  in  barracks 
done  by  a  permanent  staff"  of  men,  consisting  of  two  men  per  company 
under  the  orders  of  the  quartermaster,  in  place  of  the  old  practice  of 
ha\ang  one  or  two  permanent  men  and  having  the  greater  part  of  the 
sanitary  work  done  by  fatigue  parties.  One  or  two  of  the  quarter- 
masters informed  us  that  they  had  found  the  change  of  the  greatest 
help  to  them,  and  that  they  could  get  sanitary  work  more  system- 
atically and,  therefore,  more  efficiently  done. 

11.  Results  of  the  Work  of  1906. 

The  conclusions  drawn  from  a  critical  examination  of  the  military 
and  naval  observations  are  given  in  detail  in  the  general  summary 
(p.  244).  It  may  be  stated  here,  however,  that  the  investigations 
relating  to  the  garrison  indicate  : — 

1.  That  the  goat  is  the  primary  sotu'ce  from  which  the  disease  is 
spread  to  man. 

2.  That  goats'  milk  is  the  common  vehicle  for  the  Micrococcus  rtulUensis. 

3.  That  flies  may  act  as  carriers. 

4.  That  the  other  paths  of  infection  play  but  a  minor  part.  Contact 
and  dust  are  possible,  but  probably  very  infrequent,  factors,  while  the 
case  for  mosquitoes  or  other  biting  insects  is  not  proven. 

The  use  of  goats'  milk  is  the  one  factor  which  has  come  into  special 
prominence  in  the  investigations  of  the  probable  causation  of  cases  of 
the  disease  in  1906.  A  history  of  goats'  milk  was  traced  in  70*6  per 
cent,  of  the  cases  investigated  up  to  the  time  we  left  Malta  at  the  end 
of  September.  Those  who  are  most  in  the  way  of  using  milk  appear 
to  be  most  liable  to  attack — for  instance,  oflficers  are  more  liable  to 
attack  than  men ;  and,  probably  for  a  similar  reason,  a  special  liability 
appears  to  attach  to  certain  occupations,  such  as  cooks,  officers'  servants, 
and  mess  waiters. 

The  cutting  off"  of  the  use  of  goats'  milk  from  barracks  and  hospitals 
has  constituted  an  experiment  on  a  very  large  scale,  and  one  that  has 
been,  so  far,  attended  by  exceedingly  satisfactory  results,  as  will  be 
observed  from  a  study  of  the  following  tables  and  Charts  5  and  6  : — 
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Monthly  prevalence  -   Ratios   per  1,000  of  strength 
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Chart  5. — Mediterranean  Fever  amongst  the  troops  in  Malta. 
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Table  XVI  shows  the  monthly  prevalence  of  Mediterranean  Fever  iu 
the  Malta  garrison  during  1906.  Tables  XVII  and  XVIII  give  similar 
information  regarding  simple  continued  and  enteric  fevers.  The  average 
number  of  cases  and  the  average  ratios  for  the  seven  years'  period 
1899  to  1905  are  added  in  each  instance  for  comparison. 


Table  XVI.— Mediterranean  Fever. 


January. 

February. 

March. 

April. 

May. 

June. 

August. 

September. 

October. 

November. 

December. 

LcLmissions  1906  ... 

25 

11 

16 

18 

30 

23 

11 

8 

11 

5 

3 

2 

louthly  average 

18 

15 

16 

16 

23 

28 

34 

45 

46 

34 

23 

17 

1899—1905 

Ratios — 

1906   

36  -8 

17  -3 

24  -2 

29  -2 

61  -5 

46  -3 

20  -2 

13  -9 

21  -6 

10  -1 

6-5 

4-1 

1899—1905   

,24  -6 

23  -8 

22  -4 

23  -4 

32  -4 

40  -6 

46  -4 

63  -0 

68  -2 

48  -1 

34  -0 

23  -7 

Table  XVII.— Simple  Continued  Fever. 


January. 

February. 

March. 

April. 

May. 

1/ 
5 

July. 

.1.3 

bD 
3 

September. 

October. 

S4 

a 

a 
>■ 
O 

December, 

dmissions  1906 

5 

3 

4 

7 

9 

117 

185 

66 

61 

29 

15 

3 

onthly  aver- 

15 

11 

19 

23 

32 

164 

308 

212 

181 

69 

23 

13 

age  ■  1899— 

1905 

atios — 

1906   

7-4 

3  -2 

3  -0 

6-5 

18  -5 

215  -4 

331  -4 

114  -6 

120  -0 

58  -6 

32  -4 

6-1 

1899—1905  ... 

21  -0 

16  -4 

26  -4 

33  -2 

45  -7 

238  -1 

426  -1 

297  -4 

266  -7 

97  -0 

33  -2 

19  -2 

Table  XVIIL— Enteric  Fever. 


January. 

February. 

March. 

Ph 

May. 

June. 

i-s 

August. 

September. 

October. 

a 

t- 
o 

^ 

December. 

.dmissions  1906 ... 

1 

4 

3 

1 

tlontlily  average 

3 

2 

3 

1 

1 

3 

7 

6 

3 

5 

5 

5 

1899—1905 

latios  — 

1906   

1  -5 

6-5 

6-2 

1  -8 

1899—1905 

3-60 

3-28 

4-81 

1  -44 

1  -81 

3-73 

10  -08 

8-61 

4-85 

7-85 

6-60 

6-95 
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The  satisfactory  character  of  the  decreased  prevalence  observed 
during  the  second  half  of  1906  is  even  better  shown  by  tabulating  the 
figures  relating  to  Mediterranean  Fever  incidence  by  quarters  (see 
also  Chart  6). 

Table  XIX. — Mediterranean  Fever. 


Comparison  of  1906  with  the  Period  1899 — 1905,  by  Quarters 

of  the  Year. 


J  anuary 

April 

July 

October 

to 

to 

to 

to 

March. 

June. 

September. 

December. 

Admissions,  1906* 

52 

71 

30 

10 

Average    for  period 

^  49 

67 

125 

74 

1899—1905 

Eatios,  1906   

26  -3 

44  "4 

18  -4 

6-9 

Average    for  period 

23  -6 

32-1 

58  -9 

35  -3 

1899—1905 

*  1906,  excluding  re- 

admissions — 

22  -2 

42  -5 

15-4 

4-8 

While  it  is  shown  even  better  still  by  dividing  the  year  into  two 
six  months'  periods,  and  the  more  so  because  the  first  six  months 
represents  the  period  preceding  the  milk  change,  and  the  second  six 
months  the  period  after  the  milk  change. 


Table  XX. — Mediterranean  Fever. 
Comparison  of  1906  with  the  Period  1899—1905,  by  Half  Years. 


Admissions. 

Ratios  per  1000. 

January 
to 
June. 

July 
to 

December. 

January 
to 
June. 

July 
to 

December. 

1906*   

Average    for  period 
1899—1905 

123 
116 

40 
199 

34-1 
27  -6 

13-1 
47  -6 

*  1906,  cx(!luding  re- 
admissioQS 

112 

32 

31  -0 

10  -5 

In  the  two  units  which  showed  most  prevalence  in  1906  the  disease 
was  practically  confined  to  the  first  half  of  the  year. 
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1st  Battalion  Eoyal  West  Kent  Eegiment. 


January. 

February. 

March. 

p 

May. 

June. 

August. 

September. 

October. 

November. 

December. 

7 

3 

6 

6 

8 

10 

2 

2 

See  also  remarks  at  the  end  of  the  discussion  of  the  cases  which 
occurred  in  this  regiment  (p.  192). 


Eoyal  Army  Medical  Corps. 


January. 

February. 

March. 

April. 

June, 

July. 

August. 

September. 

October. 

November. 

December. 

3 

3 

1 

3 

5 

1 

2 

See  also  remarks  (p.  200). 

The  prevalence  amongst  officers  was  also  chiefly  confined  to  the  first 
six  months  of  1906. 

Ofiicers. 

Januaiy. 

February. 

March. 

AprU. 

June. 

3 

August. 

September. 

October. 

November. 

December. 

1 

1 

2 

2 

2 

1 

1 

1 

The  prevalence  amongst  soldiers'  wives  is  not  so  strictly  confined  to 
the  first  half  of  the  year,  and  the  figures  for  the  children  are  nearly 
equally  distributed  between  the  two  halves  of  the  year.  It  is  difficult 
to  control  the  introduction  of  goats'  milk  into  married  quarters.  The 
last  two  cases  amongst  the  women,  reported  in  November  and  December 
respectively,  used  goats'  milk.  The  Principal  Medical  Officer,  Malta, 
makes  the  following  comment  regarding  one  of  these  cases: — "I  find 
that  in  spite  of  personal  warnings  and  the  prevention  of  goats  entering 
barracks,  married  people  persist  in  obtaining  goats'  milk  outside." 
Commanding  officers  are  communicated  with  when  such  cases  come 
under  observation. 

(2089)  2 
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Soldiers'  Wives. 


January. 

February. 

March. 

April. 

May. 

June. 
July. 

August. 
September. 

October. 

NoTcmber. 

u 

o- 

5 
o 
o 

1 

3     i  7 

1 

1 

2 

1 

2 

1 

1 

Children. 

January. 

February. 

March. 

April. 

May. 

June. 

July. 

August. 

o 
g 

ft 

m 

October. 

November. 

Dooembcr. 

1 

1 

2 

5 

1 

5 

3 

1 

^1- 

It  may  be  reasonably  claimed  that  since  the  use  of  goats'  milk  was 
discontinued  in  barracks  and  hospitals  there  has  been  a  great  reduction 
in  the  prevalence  of  Mediterranean  Fever.  This  is  well  shown  in 
Tables  XIX  and  XX  and  Chart  6.  By  a  glance  at  Chart  6  it  AAnll  be 
observed  that  Mediterranean  Fever  showed  more  than  average  prevalence 
during  the  six  months  of  1906,  in  comparison  with  the  corresponding 
months  of  the  seven  years'  period  1899 — 1905.  This  seemed  to  presage 
that  in  the  second  half  of  the  year,  the  period  when  the  disease  is 
generally  at  its  worst,  more  than  ordinary  prevalence  was  to  be  expected, 
instead  of  which  the  very  reverse  has  happened.  Concurrently  there 
has  also  been  a  reduction  in  the  admissions  for  simple  continued  fevers,, 
which  was  also  most  marked  in  the  second  half  of  the  year.  We 
may  have  here  foreshadowed  the  decline  of  Mediterranean  and  simple 
continued  fevers  in  Malta,  just  as  we  have  already  seen  in  the  first 
part  of  this  report  that  their  disappearance  from  Gibraltar  was  also 
simultaneous  in  character. 

It  is,  of  course,  impossible  to  build  upon  six  months'  results  as  on  a 
sure  foundation.  If,  however,  the  milk  change  is  the  true  explanation 
of  the  reduction,  it  will  stand  the  test  of  time,  and  by  that  alone  can 
the  importance  of  goats'  milk  as  the  chief  causative  factor  be 
established.  But  it  must,  at  the  same  time,  be  rememliercd,  that 
unless  the  dangers  of  infected  goats'  milk  are  being  constantly  kept  in 
view,  and  constantly  brought  to  the  notice  of  soldiers  and  soldiers' 
families,  there  is  always  the  possibility  of  lapse  to  old  ways,  with  its 
attendant  risks  of  spread  of  the  disease. 
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Division  III— CIVIL. 

We  do  not  propose  to  enter  upon  a  detailed  discussion  of  the 
prevalence  of  Mediterranean  Fever  amongst  the  civil  population. 
Accurate  information  is  difficult  to  obtain,  and  the  subject  of  civil 
prevalence  has  already  been  dealt  with  by  Dr.  Johnstone  in  the  1904 
Eeports,  together  with  topographical  details  and  a  general  sanitary 
survey  of  the  Maltese  islands.  We  accordingly  limit  ourselves  to 
bringing  distribution  tables  up  to  date,  and  to  a  brief  discussion 
of  some  of  the  more  important  points  connected  with  the  disease 
as  observed  amongst  the  civil  population. 

1 .  Prevalence  of  the  Fever  among  the  Civil  Population. 

The  following  table  shows  the  monthly  distribution  of  cases  in  1906, 
compared  with  the  average  monthly  prevalence  during  the  10  years 
1896  to  1905  :— 


Table  I. — Civil  Population.    Monthly  Distribution  of  Cases  in  1906. 


January. 

February. 

Maroli. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

r— 1 

ej 
o 
H 

Average — 

1896—1905 

32 

26 

30 

30 

48 

58 

87 

87 

69 

64 

52 

49 

632 

1906   

20 

27 

28 

54 

81 

109 

108 

103 

71 

32 

37 

28 

698 

,  This  table  shows  that  cases  of  Mediterranean  Fever  are  notified 
all  through  the  year,  and  that  there  is  an  increase  in  the  notifications 
during  the  hot  weather  months. 

The  notifications  for  1906  showed  increased  prevalence  up  to  the 
end  of  September,  after  which  they  are  below  the  average  during  the 
three  last  months  of  the  year.  The  improvement  indicated  by  the 
figures  for  the  last  quarter  may  possibly  be  the  result  of  the  attention 
of  the  public  having  been  largely  drawn  to  the  dangers  of  goats'  milk. 
This  has  been  helped  by  articles  in  the  local  press,  and  also  through 
a  pamphlet  issued  by  the  Public  Health  Department.  Public  interest 
in  the  matter  was  also  roused  by  the  strike  of  the  goat-herds  in  the 
last  fortnight  of  May,  and  we  are  informed  that,  during  the  closing 
months  of  the  year,  the  attention  of  the  public  has  also  been  called  to 
the  subject  by  the  clergy. 
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2.  Age  and  Sex  in  Relation  to  Attack. 

The  relation  of  age  and  sex  to  the  occurrence  of  Mediterranean 
Fever  is  shown  in  the  following  table  : — 


Table  II. 


July  1,  1904— June  30,  1905. 

July  1,  1905— June  30,  1906. 

Years. 

Males. 

Females. 

Total. 

Males. 

Females. 

Total. 

1—  5 

6 

11 

17 

13 

6 

19 

6—10 

18 

23 

41 

25 

24 

49 

11—15 

23 

48 

71 

34 

35 

69 

16—20 

54 

51 

105 

62 

49 

111 

21—25 

56 

50 

106 

71 

46 

117 

26—30 

49 

40 

89 

45 

53 

98 

31—35 

31 

28 

59 

31 

29 

60 

36 — 40 

26 

20 

46 

29 

30 

59 

41—45 

10 

61 

oc\ 
oU 

OU 

46—50 

16 

21 

37 

19 

18 

37 

51 — 55 

14 

15 

29 

18 

16 

34 

56—60 

7 

16 

23 

20 

15 

35 

61—65 

8 

5 

13 

12 

7 

19 

66—70 

9 

4 

13 

4 

2 

6 

71—75 

5 

2 

7 

76—80 

1 

1 

1 

1 

2 

81—85 

1 

1 

2 

86—90 

1 

1 

Total ... 

340 

348 

688 

410 

364 

774 

It  will  be  observed  from  Table  II  that  the  disease  may  occur  at  any 
age,  but  that  it  was  most  common  amongst  persons  between  10  and 
30  years  of  age.  A  case  was  observed  in  the  garrison  during  the  year 
in  which  a  baby  was  born  at  the  time  the  mother  was  in  hospital  for 
the  disease,  and  the  infant  had  a  temperature  the  curve  of  which 
corresponded  almost  exactly  to  that  of  the  mother.  Of  1462  notifica- 
tions during  the  two  years,  750  were  males  and  712  were  females. 
The  sexes  would,  therefore,  appear  to  be  about  equally  liable. 

Case  Mm-tality. — The  case  mortality  for  the  10  years  1896  to  1905 
works  out  9*5  per  cent,  as  compared  with  3 '3  per  cent,  for  the  garrison. 
The  returns  of  mortality  to  attack  have  shown  progressively  increasing 
jfigures  during  the  last  three  years,  as  under : — 

Percentage  of  deaths 
to  cases  notified. 

1902—  03  (April  1— March  31) . . .  8-1 

1903—  04    10-3 

1904—  05    13-2 

1905—  06    14-2 
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This  increase  is  attributed  by  the  Chief  Government  Medical  Officer 
partly  to  cases  of  enteric  fever  having  been  reported  as  Mediterranean 
Fever,  and  partly  to  the  return  of  cases  as  Mediterranean  Fever  which 
would  have  been  formerly  otherwise  classified.  He  bases  these 
assumptions  on  the  fact  of  the  general  death  rate  showing  decrease, 
and  considers,  therefore,  that  the  increase  observed  in  the  death  rates 
from  fevers  is  chiefly  a  transfer  of  figures  from  other  heads.  The  high 
case  mortality  indicates  that  a  great  many  cases  of  Mediterranean 
-Fever  occur  which  are  not  notified.  It  is  possible  that  many  cases  do 
not  come  under  observation  at  all,  and  we  have  met  with  other 
instances  in  which  notification  has  been  delayed  till  the  patient  was  at 
death's  door.  It  must  be  remembered,  too,  that  blood  examinations 
are  the  exception  and  not  the  rule. 

Irregular  Prevalence  of  the  Disease  in  Towns  and  Villages. — As  pointed 
out  in  the  military  part  of  the  report,  there  is  great  variation  from  year 
to  year  in  the  incidence  of  the  disease  in  different  barracks,  so  it  will 
be  observed  from  consideration  of  the  figures  in  Dr.  Johnstone's  report, 
Part  II,  Commission  Eeports,  p.  18,  that  similar  variation  of  prevalence 
is  also  observed  in  the  case  of  the  civil  communities.  For  example, 
the  Floriana  district  shows  more  than  the  average  number  of  notifica- 
tions in  1896,  1899,  1904,  and  1905,  while  the  number  was  low  in 
1895  and  1898,  and  moderate  in  1901  and  1902.  Birchircara  appears 
to  have  had  an  unusual  prevalence  of  cases  in  1899  as  compared  with 
other  years.  Notabile  and  Rabato  had  large  prevalence  in  1899,  and 
we  have  already  seen  that  there  was  a  sharp  outbreak  of  the  disease  in 
that  year  in  the  neighbouring  Imtarfa  Barracks.  Zebbug  had  large 
prevalence  in  1896,  1900,  1902,  and  1905,  but  the  notifications  were 
much  fewer  in  1897  to  1899,  1901,  and  1904.  The  differences  are  so 
very  marked  as  to  point  to  a  factor  which  is  liable  to  irregular  varia- 
tion, rather  than  to  the  presence  of  a  condition  or  conditions  of  a  more 
permanent  kind,  and  it  is  thought  that  an  infected  milk  hypothesis 
seems  best  to  explain  these  variations. 

Distribution  of  Mediterranean  Fever  in  Malta.— Te^hle  III  shows  the 
distribution  of  the  disease  in  the  towns  and  villages  during  the  two 
years  from  July  1,  1904,  to  June  30,  1906.  For  purposes  of  com- 
parison, the  first  column  gives  the  ratios  per  10,000  of  the  population 
for  the  10  years'  period  1894  to  1903,  which  are  taken  from  Dr.  John- 
stone's report. 

This  table  shows  : — 

1.  The  very  general  character  of  the  distribution  of  the  disease 
amongst  the  towns  and  villages  of  Malta. 

2.  That  while  the  prevalence  in  the  rural  areas  remains  fairly  steady, 
there  has  been  an  increase  in  the  notifications  in  the  urban  and 
suburban  areas.  It  is  impossible  to  say  whether  this  increase  is  due 
to  greater  prevalence  of  Mediterranean  Fever  or  to  the  greater 
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attention  which  has  been  paid  to  the  disease  during  the  last  three 
years  having  caused  more  cases  to  be  diagnosed  and  notified.  It  has 
to  be  remembered  that  blood  examinations  are  not  a  routine  proceeding 
in  connection  with  civil  cases,  the  diagnosis  being  mostly  determined 
by  the  clinical  features  of  the  cases. 

3.  That  the  surburban  districts  have  always  shown  a  greater  nvunber 
of  cases  than  the  urban  districts.  Several  points  arise  for  considera- 
tion in  this  connection  : 

(a)  Nearly  all  the  places  included  under  "suburban  areas"  are 
now  drained,  so  that  absence  of  drainage  does  not  explain  the  heavier 
incidence. 

(b)  The  disease  does  not  show  any  marked  preference  for  places 
having  an  indifferent  sanitary  reputation.  During  the  two  years. 
July  1,  1904,  to  June  30,  1906,  Sliema,  which  is  a  newly  built  suburb, 
well  situated,  with  good  streets  and  houses,  good  drainage,  a  satis- 
factory water  supply,  and  containing  the  residences  of  a  large 
proportion  of  well-to-do  people,  has  been  marked  among  the  suburban 
districts  by  the  highest  prevalence  of  the  disease.  The  sanitary 
conditions  in  Sliema  are  in  marked  contrast  to  the  conditions  obtaining^ 
in  Misida,  and  yet  the  prevalence  of  the  disease  is  about  the  same  in 
the  two  places.  Again,  Birchircara  and  Curmi  have  frequently  been 
contrasted,  the  former  having  a  good  reputation  from  a  sanitary  point 
of  view,  but  a  bad  reputation  as  regards  prevalence  of  Mediterranean 
Fever,  while  the  conditions  are  the  exact  reverse  in  the  case  of  Curmi. 
A  possible  explanation  may  be  that  there  is  a  greater  consumption  of 
goats'  milk  in  Birchircara  than  in  Curmi.  Table  III  shows  that,  with 
practically  equal  populations,  there  are  nearly  three  times  the  number 
of  goats  in  Birchircara  than  in  Curmi;  and,  further,  Curmi  contains, 
a  much  larger  proportion  of  very  poor  people,  and  the  poor  are  not 
large  consumers  of  milk,  as  it  is  for  them  an  expensive  commodit3^ 

(c)  Although  it  often  appears  that  density  of  population  seems  to  be 
attended  by  marked  incidence  of  Mediterranean  Fever,  yet  this  is  far 
from  being  always  the  case.  It  will  be  observed  (Table  III)  that 
Zebbug,  which  is  one  of  the  least  densely  populated  places,  displays 
more  than  average  prevalence  during  the  10  years'  period  1894  to 
1903,  and  also  in  the  second  of  the  two  years  under  consideration^ 
although  it  was  under  the  average  in  the  first  of  these  years.  In  the 
urban  areas  the  same  is  observed.  Floriana,  which  is  much  more  open 
than  Valletta  and  less  densely  peopled,  shows  more  than  three  times 
the  incidence  of  the  latter  for  the  decennial  period  and  for  the  two 
years  under  special  consideration.  The  Manderaggio,  which  is  one  of 
the  poorest  and  most  densely  populated  parts  of  Valletta,  with  a 
population  of  about  3000,  and  is  also  one  of  the  worst  parts; 
from  a  sanitary  standpoint,  has  only  had  five  cases  of  Mediterranean 
Fever  reported  from  it  during  the  two  years,  two  in  1 904  and  three  ia 
1905. 
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3.  The  Relation  of  Goats  to  the  Incidence  of  the  Disease. 

With  a  view  to  see  whether  any  relation  existed  between  the  number 
of  goats  and  the  incidence  of  the  disease  in  towns  and  villages,  a 
special  enumeration  of  the  goats  in  Malta  was  made  at  the  end  o£ 
June,  1906.  This  was  rendered  possible  by  the  fact  that  every  goat 
owner  has  to  register,  at  regular  intervals,  with  the  police,  information, 
regarding  the  number  of  goats  he  possesses.  The  figures  are  given  in 
Table  III,  but  we  can  draw  no  exact  deductions  of  a  general  kind  from 
the  information  so  obtained.  It  is  of  interest  to  note,  however,  that 
a  very  large  number  of  goats  are  kept  in  the  suburban  districts^ 
which,  as  already  pointed  out,  are  also  marked  by  the  greatest 
incidence  of  Mediterranean  Fever.  It  is  from  these  suburban  herds, 
that  the  milk  supplies  of  Valletta,  Floriana,  Sliema,  and  the  three 
cities  are  chiefly  obtained.  Hamrun,  Birchircara,  and  Misida  provide, 
the  supplies  for  Valletta,  Floriana,  and  Sliema,  while  the  Zabbar,. 
Tarxien,  and  Paula  goats  supply  Cospicua,  Vittoriosa,  and  Senglea. 

Expoiiation  of  Goats  from  Malta. — A  large  number  of  goats  are 
exported  from  Malta  each  year,  chiefly  to  Sicily  and  North  Africa.. 
In  the  two  years  from  July  1,  1904,  to  June  30,  1906,  the  numbers, 
exported  were  1911  goats,  20  kids,  and  seven  billy  goats.  In  this 
number  are  included  the  goats  shipped  in  the  s.s.  "Joshua  Nicholson,"" 
which,  as  related  elsewhere,  led  to  an  outbreak  of  Mediterranean 
Fever  on  that  ship  and  to  the  occurrence  of  cases  in  the  United. 
States.  It  is  evident,  therefore,  that  the  exportation  of  goats  is 
attended  by  the  danger  of  the  spread  of  the  disease  in  the  places  to 
which  the  animals  are  consigned.  As  already  mentioned  in  tha 
military  part  of  this  report,  Horrocks  has  pointed  out  that  in  1883^ 
when  Mediterranean  Fever  was  prevalent  in  Gibraltar,  practically  all 
the  goats  on  the  Kock  were  Maltese,  and  that  regular  shipments  of 
goats  from  Malta  to  Gibraltar  took  place  at  that  time.  Shortly  after 
1883  there  was  an  increase  in  the  cost  of  shipment,  which  led  to  the. 
stoppage  of  the  importation  of  goats  from  Malta  on  a  large  scale 
and,  coincident  with  this,  the  disease  has  practically  disappeared  from. 
Gibraltar. 

Milk  in  Relation  to  Incidence  among  the  Civil  Population. — The  milk 
supply  of  the  civil  population  is  goats'  milk,  and  it  is  generally  used 
unboiled.  In  some  cases  the  milk  is  obtained  regularly  from  the  same 
goat-herd ;  in  others,  and  this  is  very  common,  the  milk  is  bought  from 
any  passing  herd,  while  others  again  keep  one  or  sometimes  two  goats, 
of  their  own.  We  have  been  informed  that  many  poor  people  do  not. 
use  milk  at  all  except  when  it  is  required  for  cases  of  sickness. 

During  the  last  two  years,  special  enquiries  were  made  by  the^ 
sanitary  inspectors  with  regard  to  the  source  of  the  milk  used  by 
patients  notified  as  suffering  from  Mediterranean  Fever,  and  tha 
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results  are  as  follows.  Of  the  1462  cases  notified,  no  particulars  could 
1)6  obtained  in  68  instances.  Tn  the  remaining  1394  cases,  goats'  milk 
was  used  by  1318  of  the  patients,  condensed  milk  in  five  instances, 
while  there  is  a  history  of  no  milk  in  any  form  in  the  remaining 
71  cases. 

Table  III  shows  that  Lia,  Attard  and  Balzan  usually  exhibit  a 
heavy  prevalence  of  the  disease.  Two  hundred  and  three  of  the 
goats  at  Lia  and  Balzan  were  examined  in  1905,  and  31  were  found  to 
be  infected.  The  Chief  Government  Medical  Officer,  Dr.  Caruana 
Scicluna,  has  provided  a  good  piece  of  negative  evidence  in  connection 
with  the  Institute  of  the  Good  Shepherd  at  Balzan.  He  states  that 
there  has  not  been  a  single  case  of  fever  amongst  the  200  inmates  of 
this  institution  for  many  years  past.  The  goats  supplying  the  milk 
are  the  property  of  the  Institute,  and  when  examined  they  have  been 
found  to  be  uninfected. 

Further  details  with  regard  to  goats'  milk  as  a  factor  in  the 
■causation  of  Mediterranean  Fever  amongst  the  civil  population  are 
^iven  in  the  paper  contributed  by  Dr.  A.  Critien,  of  the  Public  Health 
Department,  Malta,  p.  235. 

Control  of  Goats  and  of  the  Milk  Supply. — It  follows,  from  a  con- 
sideration of  the  dangers  of  infected  goats'  milk,  that  the  most 
imperative  need  is  the  regulation  of  the  goat  traffic  and  proper  control 
■of  the  milk  supply.  The  goats  should  be  kept  outside  the  towns,  and 
suitable  arrangements  made  for  bringing  the  milk  in  to  be  sold.  In 
Malta  it  is  urged  that  the  poor  people  prefer  to  have  the  goats 
brought  to  their  door  and  there  milked,  because  they  can  then  see 
what  they  are  getting,  and  there  is  less  chance  of  adulteration.  But 
surely  this  is  a  prejudice  that  can  be  overcome.  In  no  other  civilised 
community  is  the  source  of  the  supply  brought  to  the  consumer's  door 
to  be  milked,  and  there  is  no  greater  likelihood  of  adulterated  milk 
being  vended  in  Malta  than  exists  in  every  other  place  of  importance 
in  the  world.  Everyone  who  is  familiar  with  the  streets  of  Valletta  is 
also  familiar  with  the  smell  of  these  streets.  The  objectionable  smells 
are  entirely  due  to  the  perambulation  of  the  streets  by  herds  of  goats. 
In  every  gutter  are  to  be  seen  collections  of  goats'  urine,  and  these  and 
the  goats  themselves  are  the  causes  of  the  foul  odours.  A  great 
object-lesson  was  furnished  to  the  inhabitants  of  Valletta  during  the 
fortnight  that  the  goat-herds'  strike  lasted.  There  were  no  goats  in 
the  town  during  that  period,  the  streets  were  clean,  and  the  bad  smells 
■disappeared  completel}^  The  extraordinary  improvement  in  the  state 
of  the  streets  was  the  subject  of  common  remark  at  the  time.  As 
50on  as  the  goats  returned,  the  smells  became  as  bad  as  ever.  There 
•can  be  no  doubt  about  the  fact  that  if  the  goats  were  excluded  from 
the  streets,  Valletta  would  be  as  clean  and  pleasant  as  any  well-run 
■town  in  Europe.    Until  the  goats  are  removed  the  condition  of  the 
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streets  must  continue  to  be  a  reproach,  and  Valletta  must  be  regarded 
as  being  content  with  a  sanitary  standard  which  is  far  below  what  it 
might  be. 

Improved  Sanitation. — Otherwise,  considerable  improvements  have 
been  made  during  the  last  two  years.  Young  men  are  being  sent  to 
England  to  be  trained  in  the  duties  of  sanitary  inspectors.  Very  fine 
public  urinals  have  been  erected  in  different  parts  of  Valletta.  In 
company  Avith  the  Director  of  Public  Works,  we  went  over  the  entire 
drainage  system,  including  the  pumping  arrangements  at  Sliema,  the 
flushing  tank  at  Lower  St.  Elmo,  and  with  Dr.  Zammit  we  visited  the 
sewage  outfall  to  the  sea  beyond  Eicasoli.  "We  also  saw  the  new 
Shone  installation  for  dealing  with  the  low-level  drainage  of  the  low- 
lying  parts  surrounding  the  upper  end  of  the  Grand  Harbour  and 
along  its  Valletta  side.  The  work  in  connection  with  this  new  system 
was  almost  completed,  but  was  not  yet  in  use  when  we  left  Malta  at 
the  end  of  September.  There  is  another  large  project  in  course  of 
construction,  which  has  for  its  object  the  flushing  of  the  entire 
sewerage  system  of  Malta  with  sea  water,  including  outlying  towns 
and  villages  as  well  as  Valletta  and  the  three  Cities.  The  main 
supply  tank  has  been  excavated,  and  to  this  sea  water  will  be  pumped, 
and  from  it  the  flushing  water  will  be  distributed  by  gravitation.  It 
will  be  a  considerable  time  before  the  pumping  plant  is  installed,  and 
it  Avill  necessarily  take  time  to  connect  up  to  the  various  lines  of 
drainage.  When  completed,  it  will  be  a  sanitary  advance  of  great 
importance.  If,  at  the  same  time,  it  were  possible  to  combine  with  it 
a  free  supply  of  water  for  flushing  from  the  houses  through  the 
house  drains  into  the  main  drains,  there  would  be  little  fault  to  find 
with  the  sewerage  of  Malta,  although  there  would  be  still  room  for 
great  improvement  in  regard  to  house  fitments  and  connections. 

4.  Goats'  Milk  as  a  Factor  in  the  Causation  of  Mediterranean  Fever  amongst 

the  Civil  Population. 
By  Dr.  A.  Ckitien,  Public  Health  Department,  Malta. 

The  recovery  of  Micrococcus  vielitensis  from  goats'  milk  has  very 
naturally  directed  the  epidemiologist's  activity  to  a  new  line  of 
investigation  which,  if  attended  with  positive  results,  must  put 
Mediterranean  Fever  in  a  great  measure  within  the  reach  of  preventive 
medicine.  The  facts  collected  and  the  work  done  in  this  direction, 
during  the  last  few  months,  have  established  that  infected  milk,  though 
not  the  only  channel,  plays  a  very  important  part  in  the  transmission 
of  the  disease.  The  following  few  observations,  abstracted  from,  the 
results  of  personal  inquiries  into  245  notified  cases  of  Mediterranean 
Eever,  are  therefore  intended  only  as  a  small  contribution  towards  the 
study  of  this  question. 

The  milk  used  in  Malta  is  goats'  milk ;  the  number  of  milch  cows  in 
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the  island  is  too  small  to  be  taken  into  consideration.  The  consumption 
of  milk  has  during  the  last  few  years  been  steadily  increasing,  both  in 
town  and  in  the  country ;  and  though  in  the  villages  it  is  far  from 
rare  to  find  persons  who  absolutely  refuse  to  drink  milk,  in  the  towns 
and  suburbs  such  perhaps  are  only  exceptionally  met  with.  Milk  is 
not  boiled ;  this  precaution  has  hitherto  been  considered  superfluous, 
because  the  Maltese  goat  has  never  been  known  to  suffer  naturally 
from  tuberculosis;  bovine  tuberculosis,  it  must  be  remembered,  has 
been  mainly  responsible  for  the  continental  routine  of  milk  sterilisation 
by  boiling. 

Milk  is  generally  drunk  with  tea  or  coffee,  the  proportion  of  milk 
varying  -with  the  means  of  the  particular  indiAddual.  Weak  digestive 
organs,  the  result  of  higher  civilisation  and  of  a  harder  struggle  for 
life,  have  for  obvious  reasons  contributed  to  increase  the  consumption 
of  fresh  milk,  an  item,  moreover,  which  enters  largely  into  the  diet  of 
the  younger  members  of  the  population.  Some  of  the  foregoing 
statements  are  supported  by  figures  shown  in  Table  "  A,"  from  which 
we  see  that  the  number  of  goats  in  Malta  has  doubled  dm-ing  the  last 
1 5  years ;  but  the  population  has  not  increased  in  the  same  proportion  ; 
whilst  in  1891  there  was  one  goat  for  every  17  persons,  now  there  is. 
one  for  every  10. 

Table  A.— Malta. 


Year. 

Civil  population. 

Number  of  mileb 
goats. 

Proportion  of  goats 
to  persons. 

1891 

146,484 

8,724 

1  in  17 

1901 

164,952 

10,944 

1  in  15 

1906 

183,231 

17,488 

1  in  10 

Out  of  511  cases  of  fever  notified  as  Mediterranean  Fever  from  the 
beginning  of  January  to  the  middle  of  August.  1906,  I  have  been  able 
to  inspect  premises  where  245  cases  had  occurred  and  to  interview 
either  the  patients  themselves  or  some  relative. 

The  information  collected  with  regard  to  the  \\se  of  milk  may  be 
tabulated  as  follows  : — 


Table  B. 


No 
milk. 

Condensed 
milk. 

Cows' 
milk, 
boiled. 

Goats' 
milk, 
boiled. 

Goats' 
milk, 
unboiled, 
by  itself. 

Goats' 
milk, 
unboiled, 
with  tea. 

Goats' 
milk,  how 
used  not 
ascer- 
tained. 

50 

V 

3 

5 

\_   

43 

103 

36 

  -V"" 

68 

187 

Epidemiological  Work  m  1906.  237 

The  proportion  of  fever  patients  who  are  milk-users  to  non-milk  or 
other  milk-users  may,  therefore,  be  calculated  as  3  to  1.  As  my 
investigation  was  not  limited  to  fever  cases  in  the  towns,  but  extended 
to  cases  in  the  villages  and  suburbs,  this  proportion  may  be  regarded 
to  obtain  generally  amongst  all  persons  suffering  from  the  fever  in 
Malta. 

Out  of  315  cases  of  fever  notified  from  August  to  December,  1905, 
26  occurred  in  premises  where  one  or  more  goats  were  kept  and,  with 
few  exceptions,  had  supplied  milk  to  the  patients  before  illness.  Out 
of  the  511  cases  notified  between  January  and  August,  1906,  67 
occurred  under  similar  circumstances,  30  occurring  amongst  herdsmen. 
The  67  cases  were  distributed  as  follows  : — 

Cases. 


50  dwellings  with  1  case  in  each   50 

3           „          3  cases  in  each    9 

2           „          4         „    8 

Total    67 


Of  the  26  cases  in  the  August  to  December,  1905,  series,  nine  were 
amongst  herdsmen.  Ten  cases  notified  from  the  village  of  Lia  during 
that  period  may  be  thus  classified : — 

Three  in  one  herdsman's  family. 

Four  in  households  supplied  with  milk  by  this  herdsman. 
Three  milk  supply  not  ascertained. 

Altogether  seven  members  of  this  herdsman's  family  were  down  with 
fever  during  1905. 

Some  of  the  information  collected  about  25  of  the  67  cases  mentioned 
above  is  given  in  Table  "  C."  Those  instances  only  have  have  been 
recorded  in  which  the  goat  or  goats  had  been  penned  in  the  same  house 
■or  compound  where  the  cases  occurred. 

In  connection  with  17  of  these,  the  milk  supply  was  examined 
bacteriologically.  I  regret  that  such  a  research,  owing  to  stress  of 
other  work,  could  not  be  extended  to  all  the  cases.  Three  of  these 
17  cases  occurred  in  the  same  house,  so  that  the  number  of  instances  in 
which  milk  supply  was  found  to  react  to  Zammit's  test  may  be  put 
down  as  7  out  of  15,  and  the  Micrococcus  melitemis  was  isolated  in  3, 

The  milk  supply  was  examined  in  connection  with  another  series  of 
25  cases  which  had  been  regularly  supplied,  previously  to  their  illness, 
with  milk  by  one  or  more  milk  herds.  Results  are  given  in  Table  "  D." 
This  is  by  no  means  a  selected  series,  although  a  short  one.  The 
difficulty  met  with  in  trying  to  identify  the  milk  supply  in  the 
majority  of  cases  personally  investigated  has  so  far  frustrated  my  best 
efforts.  As  the  milk  is  hawked  in  the  streets,  many  persons  get  their 
milk  from  the  first  milkman  who  happens  to  be  about  at  the  time  milk 
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is  required.  Many  again,  who  get  it  regularly  from  the  same  man, 
cannot  remember  anything  more  than  his  Christian  name.  Others  are 
very  reticent,  because  they  cannot  understand  why  the  milk  they 
have  been  consuming  for  months  without  any  ill  effects  should  be 
suspected  of  being  the  cause  of  Mediterranean  Fever. 

Four  groups  of  cases  shown  in  Table  "  D  "  had  a  common  milk  supply. 
Two  cases  in  the  first  group  occurred  in  the  same  dwelling ;  the  third 
group — five  cases — had  also  a  common  residence,  and  the  same  was  the 
case  as  regards  the  fourth  group.  In  six  instances  the  milk  supply  was 
found  to  be  actually  infected,  viz.,  one  or  more  goats  were  at  the  time 
excreting  Micrococcus  melitensis  with  their  milk;  in  two  instances  one 
or  more  goats  gave  Zammit's  reaction,  but  did  not  yield  Micrococcm 
melitensis  on  the  particular  day  they  were  examined,  and  in  three 
instances  none  of  the  goats  reacted.  Six  cases  out  of  the  first  series  of 
eight  having  a  common  milk  supply  occurred  in  the  same  street. 

The  milk  supply  of  another  series  of  seven  cases,  not  included  in  the 
245  investigated  by  me,  was  also  examined.  In  one  instance  Zammit's 
reaction  was  obtained  (Table  "  E  "). 

A  striking  contrast  to  the  heavy  incidence  of  Mediterranean  Fever 
among  the  general  population  is  offered  by  the  absence  of  the  disease  in 
communities  that  do  not  use  milk.    The  Civil  Prison,  with  its  average 
daily  population  of  about  185  persons  of  different  sexes  and  ages,  is  an 
example.    No  milk  under  any  form  is  allowed  to  the  prisoners  tmless 
they  are  on  the  sick  list.    The  average  daily  sick  for  the  year  1905 — 6 
was  24'9.    Under  these  circumstances,  although  the  prison  may  be 
said  to  form  part  of  Paola,  a  village  which  is  by  no  means  free  from 
Mediterranean  Fever,  only  one  case  has  been  recorded  during  many 
years.    This  case  reported  sick  on  May  8,  1906;  his  blood,  which  was 
negative  on  the  16th  of  the  same  month,  reacted  well  in  1  in  40 
against  Micrococcus  melitensis  on  June  6  when  he  first  sickened.  Less 
than  a  month  had  elapsed  since  his  commitment,  and  if  he  had 
not  been  detained  some  time  at  Gozo,  the  sister  island,  before  his 
transfer  to  the  Malta  gaol,  one  would  have  been  quite  justified  in 
doubting  whether  the  disease  had  been  contracted  in  prison.  Another 
case,    notified   from   the  same  prison  in  1903,  must  have  been 
infected  when  at  large,  because  he  had  only  been  in  prison  three 
days  when  he  developed  Mediterranean  Fever.     So   that,  except 
for  the  case  previously  mentioned,  the  disease  has  been  unknown 
among  this  community.    Both  the  present  medical  officer  and  his 
predecessor  agree  in  stating  that  during  the  time  they  have  had 
medical  charge  of  the  prisoners — a  period  of  nine  years — no  other  cases 
of  Mediterranean  Fever  have  come  under  their  observation.    The  only 
channel  of  infection  that  has  been  inoperative  all  through  these  years 
is  goats'  milk.    Dust  contaminated  with  infected  urine  must  have  been 
blown  many  a  time  from  the  streets  of  Paola  into  the  prisoners'  cells. 
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and  mosquitoes,  another  suspected  carrier  of  infection,  cannot  have 
found  it  diflBcult  to  fly  from  the  village  houses  to  the  prison  compound. 
One  cannot,  therefore,  help  connecting  the  absence  of  Mediterranean 
Fever  with  the  absence  of  milk  from  the  prisoners'  dietary. 

Human  milk,  like  goats'  milk,  agglutinates  the  specific  micrococcus,  if 
obtained  from  Mediterranean  Fever  patients.  The  highest  dilution 
attended  with  positive  results  has  been,  in  one  of  my  cases,  1  in  150 
within  half  an  hour.  It  does  not  appear  that  human  milk  is  likely  to 
react  in  the  same  high  dilutions  as  some  blood  sera.  Although  I  have 
not  been  successful  in  isolating  Micrococcus  melitensis  from  human  milk, 
its  transmission  from  mother  to  child,  through  this  channel,  has  been 
actually  demonstrated  by  Major  McNaught,  E.A.M.C.,  so  that  the 
-danger  of  the  disease  being  thus  conveyed  must  not  be  lost  sight  of. 

The  quantity  of  milk  obtained  from  three  out  of  my  seven  cases 
was  very  small  (one  to  two  drops),  and  no  plating  was,  therefore, 
attempted ;  the  plates  prepared  from  the  rest  were  so  overgrown  with 
other  bacteria  that  the  identification  of  Micrococcus  melitensis  was 
rendered  impossible. 

A  few  notes  about  the  cases  will  not,  I  hope,  be  found  superfluous. 

1.  M.  P.,  aged  30.  Baby  4  months  old.  Fever  began  a  few  days  after  confine- 
ment. Milk  thin  and  serous  ;  it  reacts  within  half  an  hour  in  a  dilution  of  1  in  20. 
Blood  reacts  well.    Specimen  of  baby's  blood  could  not  be  obtained. 

2.  E.  C,  aged  30.  Baby  3  months  old.  Fever  began  before  confinement. 
Breast  almost  dry,  one  or  two  drops  of  very  thin  fluid  obtained :  it  reacts  within 
half  an  hour  up  to  1  in  80.  Blood  reacts  1  in  40  at  once  ;  higher  dilutions  not 
tried. 

3.  G-.  F.,  aged  24.  Confined  three  weeks  before ;  baby  weaned.  Breast  drying 
up.  Few  drops  of  curdy  fluid  obtained ;  it  reacts  up  to  1  in  40  at  once.  Blood 
reacts  well  in  same  dilution ;  higher  dilutions  not  tried. 

4.  C.  Z.,  aged  40.  Onset  of  fever  one  month  after  childbirth;  nursing  baby 
4  months  old.  Milk  has  diminished  in  quantity  and  is  very  thin.  It  reacts  only 
up  to  1  in  20  in  half  an  hour.  Mother's  blood  reacts  well  in  1  in  40.  Baby's 
blood  does  not  react ;  only  1  in  10  tried.  Milk  plated ;  no  Micrococcus  melitensis 
recovered. 

5.  C.  F.,  aged  21.  Fever  started  one  month  before  confinement.  Baby  was 
given  out  to  nurse,  and  is  now  2  months  old.  Milk  reacts  readily  up  to  1  in  150  in 
half  an  hour.  Blood  reacts  well  1  in  40.  A  few  drops  of  mUk  plated.  No 
Micrococcus  tnelifensis  recovered. 

6.  P.  a.,  aged  24.  She  is  nursing  baby  9  months  old.  Fever  began  three 
montlis  after  confinement.    Blood  reacts  well.    Milk  positive  up  to  1  in  20  in  half 

hour.  Plated  ;  no  Micrococcus  melitensis  recovered.  Specimen  of  blood  from 
baby  was  refused. 

7.  C.  B.,  aged  22.  Fever  began  a  fortnight  after  confinement.  Baby  is  now 
4  months  old.  Milk  reacts  only  1  in  5  in  half  an  hour.  Blood  reacts  at  once  in 
1  in  40.  Specimen  of  baby's  blood  was  refused.  Milk  plated ;  no  Micrococcus 
melitensis  recovered. 
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General  Summary. 

By  Major  T.  McCulloch,  M.B.,  Major  J.  C.  Weir,  M.B.,  Roya 
Army  Medical  Corps  ;  and  Staff-Surgeon  F,  A.  H.  Clayton,  M.D., 
Royal  Navy. 

i.  The  incubation  period. 

ii.  A  critical  examination  of  the  naval,  military,  and  civiE 

observations, 
iii.  Recommendations. 

i.  The  Incubation  Period. 

In  the  previous  epidemiological  reports  it  has  been  customary  to 
discuss  the  question  of  incubation  period  at  the  commencement,  in 
order  to  fix  working  data.    This  course  has  not  been  followed  on  the 
present  occasion,  as  in  the  investigation  of  cases  it  was  found  that  to 
keep  rigidly  to  any  fixed  period  was  often  impossible.    In  a  very  con- 
siderable proportion  of  the  individual  cases  investigated  there  has  been 
a  sort  of  preliminary  canter  of  a  few  days'  pyrexia,  but  without 
agglutination  reaction,  followed  later  by  a  definite  appearance  of 
Mediterranean  Fever.     In  many  other  cases  the  patients  have  felt 
vaguely  ill  for  months.    Again,  many  patients,  admitted  to  hospital 
for  other  illness,  have  exhibited  towards  the  latter  part  of  their  stay 
a  few  days  of  febrile  and  other  symptoms,  with  no  very  obvious  cause, 
and  shortly  after  leaving  hospital  they  developed  Mediterranean  Fever. 
Similarly,  many  of  those  who  developed  the  disease  while  still  resident 
showed  the  same  history  of  preceding  slight  febrile  attack.    All  this 
points  to  the  very  insidious  nature  of  the  onset  of  this  disease  and  to- 
the  difficulties  encountered  in  fixing  the  limits  of  an  incubation  period, 
and  in  saying  whether  an  outburst  of  symptoms  is,  or  is  not,  the  first 
manifestation   of   the  disease.    Nothing  Avould  have  answered  our 
purpose  better  than  to  have  been  in  a  position  to  apply  a  definite 
period  of  incubation  to  the  date  of  onset  of  symptoms,  and  so  fix 
with  some  degree  of  certainty  the  time  within  which  infection  must 
necessarily  have  occurred.    Much  suggestive  information  on  this  point 
was  obtained  in  the  course  of  our  work  and^  from  the  study  of 
statistical  data,  particularly  data  relating  to  the  interval  between 
residence  in  hospital  for  other  illness  and   onset  of  symptoms  of 
Mediterranean  Fever,  and  in  regard  to  the  onset  of  illness  occurring 
in  cases  after  the  men  had  left  Malta. 

Accidental  or  purposive  laboratory  inoculations  appear  to  show  an 
incubation  period  varying  between  five  and  16  dfiys.  Dr.  Johnstone 
gives  his  views  with  regard  to  the  matter  in  the  following  words : — "  It 
may,  however,  be  provisionally  stated  that  the  data  available  tend  in 
some  degree  to  suggest  that  the  period  of  incubation  of  Mediterranean 
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Fever  ranges  about  a  period  of  14  days."  Lieut. -Colonel  Davies  con- 
siders that  there  is  a  sufficient  agreement  in  the  results  of  animal 
-experiments  to  lead  to  the  supposition,  which  is  on  other  grounds 
reasonable,  that  with  infection  by  inoculation  the  incubation  period 
is  shorter  than  by  ingestion  into  the  alimentary  canal ;  and  this  appears 
to  be  borne  out  by  the  results  of  the  feeding  experiments  this  year, 
no  monkey  so  experimented  upon  having  had  an  incubation  period 
of  less  than  12  days.  In  connection  with  this  subject,  it  is  of  interest 
to  note  that,  this  year,  when  the  infected  food  was  limited  to  one  day's 
feeding,  the  appearance  of  the  agglutination  reaction  varied  from  12 
to  21  days,  as  opposed  to  14  to  76  days  obtained  last  year  as  the 
results  of  feeding  experiments  in  which  infected  food  was  given  over 
many  days.  It  has  been  suggested  by  the  laboratory  members  of  this 
year's  working  party  that  a  probable  explanation  of  the  delay  in  the 
appearance  of  the  agglutination  reaction  observed  in  last  year's 
experiments  would  be  that  repeated  doses  of  Micrococcus  melitensis  pro- 
duced a  negative  phase,  which  lasted  until  the  cessation  of  feeding  or 
an  absence  of  the  micrococcus  permitted  the  formation  of  the  specific 
agglutinins.  Viewed  from  the  epidemiological  standpoint,  the  same 
reasoning  may  possibly  explain  the  very  late  appearance  of  the  agglu- 
tination reaction  in  certain  typical  and  atypical  cases  of  the  disease,  in 
which  milk  has  been  ingested  over  considerable  periods,  and  who,  there- 
fore, may  have  been  receiving  repeated  quantities  of  Micrococcus  melitensis. 
We  associate  ourselves  with  the  view  expressed  by  Lieut.-Colonel 
Davies,  in  Part  IV  of  the  Commission  Eeports,  to  the  effect  that  the 
laboratory  limits  in  all  probability  require  to  be  considerably  extended 
when  the  question  of  human  infection  in  the  ordinary  way,  or  ways, 
has  to  be  dealt  with.  To  this  certain  of  the  facts,  already  recorded, 
would  seem  to  point,  and,  in  fact,  we  quote  well  authenticated  cases 
where  the  interval  between  possible  exposure  to  infection  and  the 
onset  of  definite  symptoms  runs  even  to  months. 

The  cases  which  present  difficulty  in  this  direction  fall  under  three 
categories  : — 

1.  Cases  presenting  suggestive  symptoms,  but  where  agglutination 
is  long  delayed.  These  are  so  comparatively  common  that  further 
-discussion  is  unnecessary. 

2.  Cases  presenting  well  marked  agglutination  reaction,  without 
.symptoms  and  without  history  of  previous  illness.  Shaw's  observations 
have  already  shown  that  the  Maltese  are  sometimes  definitely  infected 
by  Micrococcus  melitensis  without  the  slightest  apparent  effect  on  their 
general  health.  During  the  blood  examinations  of  healthy  English 
contacts  this  year  {vide  p.  216),  instances  were  from  time  to  time  met 
with  which  were  strongly  suggestive  of  the  occurrence  of  this  con- 
dition in  their  case  also.    The  following  are  examples : — 

Two  boys,  belonging  to  the  garrison,  whose  father  and  mother  were 
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both  admitted  for  Mediterranean  Fever  in  the  summer  of  1906,  gave 
good  serum  reactions  on  repeated  examinations.  There  was  no  previous 
history  of  fever,  nor  have  either  of  these  boys  suffered  from  even  a 
transient  ilhiess  subsequently.  In  many  instances,  during  the  routine 
examinations  of  samples  of  blood  from  soldiers  who  had  been  in 
"  contact "  with  a  case  of  the  disease,  a  positive  reaction  was  obtained,, 
and  the  men  were  kept  under  observation,  but  no  departure  from 
their  normal  state  of  health  was  observed  (see  also  examination  of 
bloods  of  contacts,  p.  216). 

3.  Latent  Infections. — These  are  cases  in  which  infection  has  occurred,, 
but  in  some  of  which  there  is  prolonged  delay  in  the  appearance  of 
any  illness,  while  in  others  there  are  only  vague  symptoms,  insufficient 
to  incapacitate  the  affected  individual.  In  such  latent  infections  some 
lowering  of  vitality,  the  result  of  special  stress  or  occurrence  of  other 
illness,  may  determine  the  onset.  The  following  are  illustrative 
cases : — 

(1.)  Two  of  the  hospital  staff  at  Bighi  were  found  by  Staff-Surgeon 
Whiteside  to  react  to  Micrococcus  melitensis,  one  as  high  as  1  in  300, 
without  ever  having  been  on  the  sick  list,  although  in  both  cases  there 
was  a  history  of  malaise  during  the  previous  summer,  months  before 
the  examination.  The  man  showing  the  reaction  in  lower  dilutions 
subsequently  developed  an  attack  of  Mediterranean  Fever,  the  other 
did  not. 

(2.)  W.  H.  W.,  ordinary  seaman,  of  the  "  Diana,"  was  in  Bighi 
Hospital  from  May  31  to  July  12,  1905,  with  a  fractured  tibia.  After 
July  27  he  suffered  from  occasional  headaches.  His  ship  left  Malta  a 
week  after  his  discharge  to  her  from  hospital,  and  remained  either  at 
Candia  or  Suda  Bay,  with  the  exception  of  six  days  at  Phalerum  Bay,, 
until  November  15,  when  she  returned  to  Malta  and  stayed  until 
December  18.  During  September,  while  engaged  in  stokers'  training 
class,  very  trying  work  indeed,  the  patient  had  felt  unwell,  but  did  not 
go  on  the  list  or  make  any  complaint.  The  ship  left  Malta  again  on 
December  18  for  Port  Said,  where  she  remained  until  January  18,  and 
then  proceeded  vid  Suez  and  Port  Sudan  to  Akaba  in  connection  with 
the  Turkish  frontier  dispute,  arriving  there  on  February  18  and 
remaining  till  May  22,  a  period  of  three  months.  Here  she  lay  off  a 
practically  uninhabited  coast,  with  which  there  was  no  communication, 
and  her  only  intercourse  with  the  outside  world  was  through  a  weekly 
steamer  which  brought  provisions.  On  May  2,  72  days  after  arrival 
here,  the  patient  was  noted  to  be  looking  ill,  and  although  he  made  no 
complaint  he  was  placed  on  the  list,  and  was  found  to  have  pyrexia 
and  to  give  a  good  reaction  with  Micrococcus  mditensis,  which  was 
verified  in  the  Commission  laboratory  on  his  arrival  in  Malta  on 
June  1.  He  had  not  been  ashore  at  all  since  general  leave  in  Malta  in 
December,  1905,  and  no  cases  had  occurred  in  the  ship  since  September^ 
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1905.  There  were  practically  no  mosquitoes  at  Akaba,  and  no 
inhabitants  anywhere  near.  On  the  ship's  return  to  Malta,  all  her 
Maltese,  nimibering  13,  were  examined,  and  one  was  found  to  react 
well,  but  his  urine  was  plated  out  with  negative  result.  The  opinion 
of  the  medical  officer  of  the  ship  was  that  the  case  was  an  ambulatory 
one,  which  had  been  contracted  in  Bighi  in  July,  1905,  and  although 
one  cannot  absolutely  exclude  the  possibility  of  ship  infection,  this 
seems  the  most  probable  explanation  in  view  of  the  history. 

Bruce  states  that  cases  have  occurred  in  as  short  a  period  as  six  days 
after  arrival  in  Malta.  Johnstone  quotes  cases  occurring  eight  and 
11  days  after  arrival.  In  the  course  of  the  present  enquiry  the 
following  additional  cases  have  been  noticed  during  our  examination 
of  army  records  : — 


Age. 

Total 
service. 

Service  in 
Malta. 

1.  Private  D.,  3rd  K.O.  Yorkshire  Light  Infantry  ... 

3.  Drummer  D.,  5tli  Eoyal  Munster  Fusiliers  

4.  Private  0.,  2nd  Loyal  N.  Lancashire  Regiment  ... 

5.  Private  P.,  3rd  Royal  Grarrison  Regiment   

6.  Private  T.,  3rd  Royal  Garrison  Regiment   

7.  Gunner   J.,  63rd  Company,   Royal  Garrison 

Artillery 

8.  Private  McG.,  1st  Royal  Dubhn  Fusihers   

42 
40 
12 
19 
34 
35 
19 

years. 
13 
6/12 
1 

11/12 
3/12 
7/12 
1 

1  week 

1  „ 
16  days 

2  weeks 

2  „ 

3  „ 
2  „ 

11  days 

Case  2  was  admitted  for  Mediterranean  Fever,  but  gave  a  negative 
reaction  up  to  24  days  after  admission.  Case  5  was  admitted  for 
fever,  but  gave  a  negative  reaction  13  days  after  admission  and  no 
positive  reaction  is  recorded  until  over  two  months  later.  Case  7  gave 
a  positive  reaction  10  days  after  admission.  The  other  cases  gave  early 
reactions. 

The  longest  interval  between  apparent  exposure  to  infection  and 
appearance  of  symptoms  that  came  under  Johnstone's  observation, 
was  the  case  recorded  by  Bassett-Smith,  in  which  the  interval  was 
apparently  two  months.  In  the  following  case  the  possibilities  of 
exposure  to  infection  after  the  man  had  left  Malta  were  practically  nil, 
and  the  interval,  as  will  be  seen,  was  over  three  months. 

R.  H.,  stoker,  H.M.S.  "Sentinel,"  was  a  patient  in  Bighi  Hospital  from 
January  29  to  February  28,  1906,  with  syphilis.  It  was  a  mild  case  of 
syphihs,  with  chancre  and  secondary  symptoms.  No  record  of  temperature. 
During  his  stay  there  he  had  no  symptoms  in  any  way  suggestive  of 
Mediterranean  Fever,  nor  was  there  any  previous  fever  history.  He  had 
three  pints  of  milk  daily  for  26  days,  and  it  was  stated  that  he  was  quite 
well  on  return  to  his  ship.  H.M.S.  "Sentinel"  left  Malta  on  Marcli  2, 
On  the  passage  home,  the  ship  arrived  at  Gibraltar  on  the  5th  and  remained 
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tliere  till  March  20,  arriving  at  Plymouth  on  tlie  25th.  This  man  did  not  go 
ashore  either  at  Malta  or  Gibraltar.  He  had  a  feverish  attack,  starting  on 
June  6,  with  pains  in  joints  and  swelling  of  knees  and  wrists,  but  he  had 
recovered  by  June  16  and  returned  to  duty.  During  the  manoeuvres  in 
June  the  ship  called  again  at  Gibraltar,  but  only  coaled,  and  sailed  at  once, 
and  was  not  again  within  the  limits  o  -the Mediterranean  station.  This  was 
on  June  30,  after  the  patient  had  had  the  feverish  attack  referred  to.  A 
recurrence  of  symptoms  occurred  on  July  5,  when  he  was  sent  to  Plymouth 
Hospital,  where  he  gave  a  positive  agglutination  reaction  up  to  1  in  500, 
and  he  died  on  July  18. 

The  following  cases,  bearing  on  the  same  point,  were  kindly- 
provided  from  the  records  of  the  home  naval  hospitals : 

Mr.  0.  F.  returned  from  the  China  station,  probably  calling  at  Malta,  and  two 
months  after  return  was  attacked  by  illness,  which,  on  admission  to  Plymouth 
Hospital  in  August,  1905,  proved  to  be  Mediterranean  Fever. 

Commander  W.  F.  B.  left  Malta  at  the  end  of  March,  and  was  placed  on  the  sick 
list  on  May  11,  but  he  first  began  to  feel  ill  about  the  middle  of  April. 

Mr.  B.  B.  called  at  Malta  from  June  15  to  20,  on  his  way  home  from  China  in 
the  "  Andromeda."  The  onset  of  his  attack,  which  was  stated  to  be  the  first  attack, 
and  to  be  acute,  was  on  August  20.    His  blood  reacted  at  Haslar  up  to  1  in  40. 

W.  H.  had  returned  from  the  Mediterranean  six  months  previous  to  the  onset  of 
his  attack  on  November  16,  1905,  at  Chatham. 

All  these  cases  are  reported  to  be  first  attacks. 

The  following  cases  were  obtained  from  military  records  : — 

The  information  from  Egypt  was  kindly  furnished  by  the  Principal 
Medical  Officer  of  that  command.  We  are  indebted  to  Lieut.-Colonel 
J.  B.  Wilson,  E.A.M.C.,  for  the  particulars  regarding  the  cases 
occurring  in  Alexandria,  in  1905  and  1906,  amongst  men  of  regiments 
which  had  recently  arrived  from  Malta.  Lieut.-Colonel  "Wilson  had 
made  special  notes  in  these  cases  for  the  purpose  of  throwing  light  on 
the  incubation  period,  and  he  considers  it  very  improbable  that  the 
disease  in  any  of  the  cases  could  have  been  contracted  in  Alexandria. 

It  may  be  urged  that  the  sequence  of  cases  indicates  the  possibility 
of  contact  as  a  factor,  and  this  possibility  has  already  been  mentioned 
(p.  148)  in  connection  with  the  cases  which  occiured  in  1905,  at  Cairo, 
amongst  the  men  of  the  1st  Battalion  King's  Eoyal  Rifles,  some 
months  after  the  arrival  of  the  regiment  there  from  Malta.  As  in  the 
Cairo  cases,  so  in  the  Alexandria  cases,  the  disease  only  appeared  in 
men  who  had  previously  served  in  Malta.  Against  the  contact  view 
in  the  Alexandria  cases  it  may  be  further  stated,  however,  that  the 
distribution  was  a  scattered  one,  involving  five  companies  out  of  eight, 
and  the  officers'  mess,  in  the  18  cases  belonging  to  the  Dublin 
Fusiliers;  and  foiu-  companies  and  the  oflUcers'  mess  in  the  six  cases 
l)eIonging  to  the  Worcestershire  Regiment. 

It  may  be  noted  too  that,  as  Cases  1  and  2  in  the  Dublin  Fusiliers 
list  were  in  hospital  heiove  the  arrival  of  any  of  the  other  men 
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attacked  in  Alexandria,  there  is  little  possibility  that  they  were  the 
source  of  infection  for  the  cases  that  occurred  subsequently. 


Number. 

Date  of 
arrival  in 
Alexandria. 

Date  of 
onset  of 
symptoms. 

Interval 
between 
leaving 
Malta  and 
onset. 

Remarks. 

Isfc  Royal  Dublin 
F  usiliers — 

1   

1  r 
^  10/10/05j 

19/11/05 

)) 

20/10/05 
23/10/05 
4/12/05 
10/12/05 

days. 
14 

2   

17 

3   

20 

4   

26 

5   

6   

]) 

11/12/05 
20/12/05 
22/12/05 
23/12/05 
30/12/05 
6/  1/06 
7/  1/06 
26/  1/06 
31/  1/06 
12/  2/06 
Unknown 

27 

7   

ii 

36 

8   

)> 

38 

9   

)> 

39 

10   

>l 

46 

11   

I> 

53 

12   

)) 

54 

13   

)J 

72 

14   

77 

15   

91 

16   

>» 

Admitted  to  sick  list 

17   

)f 

60  days  after  leaving 
Malta 

Admitted  to  hospital 
83  days  after  leaving 
Malta 

First  admittedforrheu- 
matic  fever,  but  this 
was  probably  an  error. 
No  blood  examination 
was  made  until  Feb- 
ruary 12,  1906,  when 
he  was  again  admitted 
and  Mediterranean 
fever  was  diagnosed 

18   

19 

22/11/05 

14/  5/06 
16/  5/06 
17/  5/06 
18/  5/06 
21/  5/06 
8/  6/06 

8 

4fch  Worcestershire 
Regiment — 

19   

)l 

11/  5/06 

7 

20   

9 

21   

fi 

10 

• 

22   

)) 

11 

23   

«) 

14 

24   

1) 

28 

i> 

It  will  be  further  observed  that  there  was  a  constant  sequence  of 
cases  in  the  Dublin  Fusiliers,  up  to  91  days  after  their  departure  from 
Malta.  Then,  notwithstanding  the  advent  of  the  hot  weather,  the 
disease  in  this  regiment  entirely  ceased. 

Stronger  still  is  the  fact,  that  there  followed  an  entire  absence  of 
Mediterranean  Fever  from  the  garrison  of  Alexandria  until  the  arrival 
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of  the  Worcestershire  Eegiment  from  Malta,  when  the  disease  again 
made  its  appearance,  but  only  among  the  men  of  that  particular 
regiment. 

For  the  following  cases  we  are  indebted  to  Lieut.-Colonel  Jennings,. 
Eoyal  Army  Medical  Corps,  Malta. 

A  party  of  two  ladies  and  a  maid,  travelling  in  the  Mediterranean, 
were  on  a  steamer  that  went  ashore  at  Malta  on  April  21,  1906,  and 
they  left  Malta  for  England  on  May  7.  One  of  the  ladies  developed 
Mediterranean  Fever  on  May  9,  and  the  attack  proved  one  of  great 
severity.  In  this  case  the  incubation  period  may  have  been  anything 
up  to  18  days.  The  second  lady,  who  was  companion  to  the  first,  was 
attacked  eight  days  later,  her  illness  dating  from  May  17,  with  an 
incubation  period,  therefore,  of  any  time  up  to  26  days.  The  maid, 
on  arrival  in  England,  went  to  her  home  for  a  holiday  on  May  18,  and 
she  was  attacked  on  June  6,  or  just  about  a  month  after  leaving 
Malta.  The  doctor  of  the  steamer,  who  was  in  Malta  during  the  same 
period,  was  also  attacked,  and  the  onset  of  his  illness  dates  from 
May  25;  and  his  attack  was  also  one  of  great  severity.  The 
diagnosis  in  the  first  and  fourth  of  these  cases  was  supported  by 
positive  agglutination  reactions. 

ii.  A  Ceitical  Exajiination  of  the  Naval,  Military  and  Ch^il 

Observations. 

The  important  facts  with  regard  to  the  ways  in  which  the  specific 
micrococci  find  their  way  out  of  the  bodies  of  infected  men,  or  of 
infected  animals,  may  be  summed  up  as  follows.  Examinations  of  the 
breath,  saliva,  sweat  and  scrapings  from  the  skin  have  yielded  negative 
results.  The  bowel  discharges  are  still  in  the  doubtful  category.  The 
micrococci  have  been  recovered  from  the  blood,  and  also  from  blood 
ingested  by  biting  insects.  The  main  paths,  however,  are  in  milk  and 
in  the  urine,  and  of  these  the  first  is  by  far  the  more  important. 

The  possible  paths  of  infection  which  have  been  advanced  in 
discussions  relating  to  the  etiology  of  Mediterranean  Fever  include 
food  stuflfe,  and  particularly  milk  and  its  products,  contact,  mosquitoes 
or  other  biting  insects,  infected  dust,  latrine  and  drain  infection, 
water,  etc. 

Milk. — The  main  facts  which  have  been  established  with  regard  to 
the  infectivity  of  milk  are  : — 

1.  That  a  very  large  percentage  of  the  goats  in  Malta  are  infected. 

2.  That  the  milk  of  a  large  proportion  of  the  infected  goats  has 
been  found  to  contain  the  specific  micro-organism,  and  often  in 
enormous  numbers. 

3.  That  the  quantities  present  show  great  variations  from  time  to 
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time,  and  no  obvious  relation  has  been  observed  to  temperature  or  tO' 
season  of  the  year,  either  with  regard  to  abnormal  presence  of 
Micrococcus  vielitensis,  or  to  their  disappearance  from  an  infected  milk. 

4.  That  monkeys  and  other  animals  fed  on  naturally  infected  milk 
have  contracted  the  disease  as  a  result. 

5.  That,  in  addition  to  the  evidence  relating  to  Malta,  the  disease 
has  been  found  to  be  associated  with  goats,  both  in  India  and  the 
Orange  River  Colony ;  and  in  India  the  specific  organism  has  been 
recovered  from  the  milk. 

The  evidence  which  we  have  collected  with  regard  to  the  part 
played  by  the  goat,  and  by  milk  obtained  from  it,  may  be  divided  into- 
suggestive  and  direct  evidence. 

(i.)  Suggestive  Evidence. — 1.  Mediterranean  Fever  shows  marked  varia- 
tions in  incidence  in  the  various  barracks,  that  is  to  say,  there  is  little 
or  no  evidence  of  persistent  or  constantly  recurring  place  infection, 
confined  year  after  year  to  the  same  barracks  or  to  the  same  parts, 
of  barracks,  but  the  same  cannot  be  said  of  hospitals. 

2.  Although,  taken  collectively,  there  is  special  prevalence  of  the- 
disease  in  the  hot  weather  months,  it  is  found  on  examining  the 
figures  for  the  individual  years  of  the  series,  1899  to  1905,  that 
considerable  variations  occur  as  to  the  months  that  show  the  highest 
prevalence.  Seasonal  prevalence  would  appear  to  be  an  argument 
against  the  milk  hypothesis,  but  possible  explanations  may  be,  that  if 
milk  containing  the  micrococcus  is  left  standing  about,  the  conditions. 
are  more  favourable  for  multiplication  of  the  organism  in  the  hot  than 
in  the  cold  weather ;  also  that  cream  or  milk  with  fruit,  or  in  ice 
creams,  etc.,  are  more  largely  consumed  in  the  hot  months ;  finally, 
the  debilitating  influences  of  the  hot  season  may  reasonably  be 
regarded  as  likely  to  increase  individual  susceptibility. 

The  statements  made  in  1  and  2  apply  also  to  the  occurrence  of 
cases  amongst  those  resident,  as  patients  or  otherwise,  in  the  Royal 
Naval  Hospital,  Bighi. 

3.  Every  year  there  is  very  widespread  distribution  of  cases  of 
Mediterranean  Fever  in  the  garrison,  no  corps  or  barracks  as  a  rule 
being  exempt,  but  there  are  occasional  outbursts  of  epidemicity  which 
do  not  show  any  uniform  preference  for  particular  months  of  the  year. 
For  instance,  the  outbreak  at  Imtarfa  in  1899  occurred  from  May  to- 
July,  while  the  epidemic  at  Floriana  in  1903  was  at  its  height  from 
August  to  October.  Table  VI,  p.  34,  shows  that  in  the  naval  hospital 
at  Bighi  the  ratio  of  patients  eventually  developing  the  disease 
constantly  differs  in  all  four  quarters  of  the  year. 

4.  In  epidemic  years  the  outbreak  is  usually  confined  to  single  units,, 
while  nothing  more  than  ordinary  prevalence  is  observed  amongst  the 
rest  of  the  garrison.  It  is  important  to  remember,  in  this  connection, 
that  milk  is  not  a  Government  supply,  and  the  milk  for  the  different 
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units  and  officers'  messes  was  obtained  from  very  various  sources,  each 
unit  and  mess  making  its  own  arrangements. 

5.  One  of  the  most  striking  statistical  facts  is  that,  in  proportion  to 
■strength,  the  liability  of  the  military  officer  to  attack  is  over  three 
times  as  great  as  in  the  case  of  the  man,  and  very  much  the  same  is 
noted  in  the  navy  also.  It  is  also  important  to  observe  that  soldiers' 
M'ives  are  attacked  in  the  proportion  of  two  to  one  as  compared  with 
the  men.  Officers  and  women  are  more  in  the  way  of  consuming  milk 
in  various  forms  than  the  men.  The  civil  statistics  do  not  show  the 
«ame  liability  to  attack  on  the  part  of  the  female,  the  relative  niunbers 
of  notifications  being  about  equal  for  the  two  sexes. 

6.  The  disappearance  of  Mediterranean  and  simple  continued 
fevers  from  Gibraltar  in  the  course  of  the  last  20  years  has  been  stated 
hy  Horrocks  to  be  coincident  with  the  cessation  of  importation  of 
goats  from  Malta  and  the  probable  exodus  of  infected  goats  from  the 
Eock. 

7.  During  1906  there  has  been  a  remarkable  diminution  in  the  pre- 
valence of  Mediterranean  Fever  in  both  fleet  and  garrison,  and  it  is 
significant  that,  so  far  as  the  civil  notifications  can  be  relied  upon,  no 
corresponding  reduction  is  observed,  up  to  the  end  of  September,  as 
regards  the  civil  population,  which  are  the  latest  figures  in  our 
possession.  In  both  services  this  has  closely  followed  the  preventive 
measures  relating  to  milk  detailed  in  other  parts  of  this  report.  So  far 
as  the  Navy  is  concerned,  the  only  alteration  in  preventive  measures 
has  been  the  increased  attention  paid  to  the  control  of  the  milk  supply. 
The  isolation  of  Mediterranean  Fever  cases  has  been  carried  out  for 
•some  years  past  at  Bighi.  In  the  garrison,  besides  the  general  sub- 
stitution of  condensed  for  goats'  milk,  isolation  of  Mediterranean  Fever 
cases  was  simultaneously  carried  out. 

8.  It  is  important  to  observe  that  isolation  of  Ciises  was  not  in 
itself  sufficient  in  previous  years  to  prevent  the  frequent  occurrence 
of  Mediterranean  Fever  amongst  patients  in  other  parts  of  the  hospital 
at  Bighi. 

(ii.)  Direct  Evidence. — 1.  The  history  of  the  s.s.  "Joshua  Nicholson," 
detailed  in  another  part  of  the  Report,  practically  demonstrates  the 
possibility  of  the  infection  of  man  by  the  ingestion  of  goats'  milk. 

2.  Enquiries  into  the  milk  histories  of  service  patients  this  year 
have  elicited  the  fact  that,  in  the  large  majority  of  the  cases,  a  direct 
relation  with  the  use  of  fresh  milk  could  be  traced.  The  evidence 
obtained  from  investigations  as  to  the  relative  prevalence  of  Mediter- 
ranean Fever  amongst  the  consumers  of  condensed  milk  chiefly,  and  of 
fresh  milk  chiefly,  have  uniformly  shown  that  the  chances  of  infection 
^re  much  greater  in  the  case  of  the  latter. 

3.  The  examinations  of  goats  made  in  connection  with  barracks 
^nd  other  establishments  in  which  Mediterranean  Fever  was  prevalent 
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have  invariably  shown  the  presence  of  infected  goats,  and  that  the  milk 
of  some  contained  the  Micrococcus  melitensis. 

4.  Dr.  Critien's  paper  gives  a  number  of  cases  in  which  Mediter- 
ranean Fever  occurred  in  the  civil  population  among  consumers  of 
goats'  milk  which  was  found  on  examination  to  contain  the  specific 
organism.  A  good  piece  of  negative  evidence  is  provided  hy 
Dr.  Caruana  Scicluna's  facts  relating  to  the  Institute  of  the  Good 
Shepherd  at  Balzan,  to  the  effect  that  when  the  milk  supply  is 
uniformly  obtained  from  healthy  goats,  no  cases  of  Mediterranean 
Fever  occur. 

Contact. — Inoculation  is  a  certain  way  of  conveying  the  disease,, 
as  witness  the  laboratory  cases  in  which  it  has  followed  wounds  with 
infected  articles.  It  is,  therefore,  probable  that  the  disease  is  some- 
times acquired  through  infected  milk,  or  less  often  urine,  coming  in 
contact  with  breaches  of  the  surface.  Infection  of  goats  and  of  goat- 
herds is  likely  to  occur  in  this  way.  Contact  with  infected  material 
was  also  the  most  probable  explanation  of  the  infection  of  the  three 
E.A.M  C.  laboratory  attendants,  one  in  1905  and  two  in  1906. 

As  far  as  the  evidence  obtained  during  the  investigation  of  individual 
cases  in  barracks  is  concerned,  although  the  possibility  of  contact 
cannot  always  be  excluded,  the  balance  of  evidence  goes  to  show  that 
it  is  probably  not  a  frequent  factor.  Very  few  of  the  men  who  have 
come  under  observation  as  "  contacts  "  with  cases  of  the  disease  have- 
had  to  be  subsequently  admitted  for  it,  and  for  the  few  there  are  other 
possible  explanations. 

One  or  two  instances  have  come  under  observation  in  which  persons 
Avith  no  previous  history  of  fever  have  occupied  the  same  bed  as  a 
Mediterranean  Fever  patient,  for  weeks  together,  without  contracting- 
the  disease  by  so  doing. 

The  large  prevalence  of  Mediterranean  Fever  among  attendants  on 
the  sick  would  at  first  sight  appear  to  indicate  that  contact  was  a 
factor  of  primary  importance,  but  the  cessation  of  cases  amongst  sick 
attendants,  in  both  naval  and  military  hospitals  in  Malta,  since  the 
milk  change  is  rather  suggestive  that  contact  cannot  be  a  very  potent 
factor.  Away  from  Malta,  sick  attendants  on  Mediterranean  Fever 
cases  do  not  contract  the  disease  in  the  performance  of  their  duties, 
as,  for  example,  on  the  hospital  ship  "  Maine,"  and  in  Home  military 
and  naval  hospitals.  Nor  are  any  instances  known,  in  Home  hospitals, 
of  patients  admitted  for  other  ailments  contracting  the  disease 
through  being  treated  in  the  same  ward  with  Mediterranean  Fever 
cases.  Evidence  tending  in  the  same  direction  is  derived  from  a  study 
of  the  occupations  of  the  Sick  Berth  Staff  attacked  at  Bighi. 

The  possibility  of  Mediterranean  Fever  being  contracted  during 
sexual   intercourse   requires  mention.    The  disease  has  often  been 
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■observed  to  supervene  in  cases  admitted  for  venereal  disease.  The 
Micrococcus  melitensis  has  been  recovered  from  the  urine  of  prostitutes 
^ind  from  vaginal  swabbings.  It  is,  however,  probably  not  a  frequent 
path  of  infection,  and  milk  diet  in  hospital  is  likely  to  have  been  the 
source  of  a  considerable  proportion  of  these  cases  in  the  past. 

Biting  Insects. — The  experimental  evidence  obtained  in  1906  does 
not  lend  support  to  the  view  that  the  disease  is  commonly  transmitted 
to  man  by  the  bite  of  infected  mosquitoes.  The  monkeys  experimented 
upon  were  each  bitten  by  batches  of  mosquitoes,  which  in  tmn  had 
been  separately  fed  on  grossly  infected  guinea-pigs.  That  the 
mosquitoes  contained  infected  blood  was  determined  by  the  recovery  of 
the  Micrococcus  meliiensis  from  ingested  blood  and  from  mosquito 
■droppings.  Yet,  although  the  conditions  were  infinitely  more  favour- 
able for  the  conveyance  of  infection  to  the  monkey  than  could  ever 
possibly  obtain  for  the  infection  of  human  beings  by  mosquitoes  con- 
taining blood  drawn  from  a  human  soiu-ce,  only  one  very  doubtful 
instance  of  infection  occurred  among  the  14  monkeys  concerning 
which  accurate  data  are  available.  This  is  in  marked  contrast 
to  the  almost  imiversal  success  which  attended  the  milk  feeding 
■experiments. 

The  epidemiological  evidence  also  tells  against  the  mosquito 
propagation  theory,  as  will  be  seen  from  the  following  con- 
:sideration3 : — 

1.  The  evidence  obtained  from  the  investigations  of  individual  cases 
in  1906  is  altogether  negative.  Answers  to  questions  as  to  whether 
a  man  has  or  has  not  been  bitten  by  mosquitoes  are  possibly  of  no 
great  value,  as  many  men  pay  little  heed  to  mosquito  bites.  From 
patients  who  had  contracted  the  disease  during  the  earlier  months  of 
the  year  the  answer  was  commonly  in  the  negative,  whereas  affir- 
mative replies  were  frequent  in  the  warmer  months. 

2.  The  disease  continues  to'  prevail  at  seasons  of  the  year  when 
mosquitoes  are  few,  or  when  they  seem  to  be  almost  absent,  as  in  the 
earlier  months  of  1906. 

3.  There  was  considerable  prevalence  of  Mediterranean  Fever  in  the 
garrison  during  the  first  six  months  of  1906,  but  a  large  reduction  in 
prevalence  occurred  in  July,  August,  and  September,  when  mosquitoes 
were  abundant. 

4.  Cases  have  come  under  observation  in  which  the  most  careful 
attention  was  paid  to  the  use  of  mosquito  nets,  yet  the  disease  was 
contracted. 

5.  The  use  of  mosquito  curtains  in  the  Mediterranean  Fever  wards 
at  Bighi  for  years  did  not  prevent  the  occurrence  of  many  cases  in  the 
other  wards  of  that  hospital. 

6.  Officers,  who  as  a  class  make  free  use  of  mosquito  nets,  are  three 
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times  more  liable  to  contract  the  disease  than  the  men,  who  are  not 
protected  from  mosquito  bites  at  all. 

7.  The  Camerata  married  quarters  are  surrounded  by  a  dense  civil 
population,  amongst  whom  there  must  be  abundant  opportunities  for 
mosquitoes  to  become  infected,  yet  the  incidence  of  Mediterranean 
Fever  is  generally  light. 

8.  A  study  of  the  cases  that  have  developed  in  the  Eoyal  Naval 
Hospital  at  Bighi,  where  isolation  has  been  the  rule  for  some  years, 
shows  that  propinquity  to  the  potential  sources  of  infection — i.e.,  the 
Mediterranean  Fever  wards — has  had  little  influence  in  determining  the 
•contraction  of  the  disease,  notwithstanding  the  presence  of  abundance 
of  mosquitoes. 

9.  The  evidence  given  in  the  naval  part  of  this  Eeport,  in  connection 
Tvith  docking,  also  argues  against  mosquito  infection. 

Sand-flies  were  much  more  troublesome  than  mosquitoes  in  1906  in 
some  of  the  barrack  blocks  and  married  quarters.  They  have  a  very 
general  distribution  in  Malta  and  they  suck  blood  voraciously,  their 
bite  causing  intense  irritation,  which  leads  to  scratching,  and,  especially 
with  children,  to  the  formation  of  nasty-looking  sores.  If  biting  insects 
can  convey  the  disease,  the  sand-fly  has  advantages  over  the  mosquito, 
as  it  bites  more  freely,  and  nets  afford  little  or  no  protection.  There 
is  no  evidence  that  the  disease  has  been  conveyed  by  it.  The  same  is 
true  of  another  blood-sucking  fly,  the  Stomoxys  calcitrans,  although  it  is 
known  to  be  able  to  act  as  the  host  of  the  Micrococcus  melitensis  for  a 
few  days. 

Bugs  and  fleas  cannot  be  at  present  incriminated. 

Flies.— The  possibility  of  flies  being  carriers  of  the  specific  micro- 
cocci must  be  remembered.  In  goat  houses  and  goat  pens  flies  are 
•often  present  in  enormous  numbers.  They  swarm  in  milking  places 
which  are  sodden  with  goats'  milk  and  urine.  They  are  often 
-abundant  in  latrines,  where  they  may  come  in  contact  with  infected 
urine.  Arguing  from  the  analogy  of  enteric  fever,  the  fly  may  alight 
on  infected  matter,  and  may  carry  the  cocci  on  its  body  or  legs  to 
food,  etc.  The  fly  as  a  carrier  of  the  disease  is  discussed  in  connection 
with  some  cases  in  the  West  Kent  Kegiment. 

Dust. — The  disease  has  been  conveyed  to  healthy  animals  by 
■dust,  artificially  contaminated.  The  fact  that  Micrococcus  melitensis  is 
readily  killed  by  exposure  to  sunlight,  and  the  rapid  dilution  that 
must  occur  when  the  dust  is  blowing  about  under  natural  conditions, 
are  against  dust  being  a  common  factor  in  the  spread  of  the  disease. 
Localised  gross  contaminations  are  possible,  as,  for  example,  the 
surfaces  of  places  in  regular  use  for  goat  milking,  which  must  neces- 
sarily become  sodden  with  milk  and  urine,  and  here  the  possibilities 
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will  be  in  direct  proportion  greater.  The  possibility  will  be  even 
greater  in  milking  places  and  goat  pens  shaded  from  the  sun.  The 
evidence  obtained  in  1906  is  against  dust  infection. 

Drain  Emanations. — Hughes  favoured  the  view  that  emanations 
from  drains  and  sewers  played  a  large  part  in  the  direct  causation  of 
this  fever.  Davies  discussed  this  point  at  some  length  (Part  IV  of  the 
Commission  Eeports),  and  we  can  only  add  that  we  have  been  unable  to 
gather  any  evidence  supporting  Hughes'  views  during  our  investigation 
of  the  cases  occurring  amongst  the  troops  in  1906. 

Foods. — No  evidence  against  foods  other  than  milk  has  as  yet  been 
obtained.  It  has  been  found  that  the  Micrococcus  melitensis  retains  its 
virulence  in  locally-made  cheese.  Local  butter  and  local  cheese  are 
not  used  by  the  troops.  We  have  only  come  across  two  instances  in 
which  local  (Gozo)  cheese  had  been  eaten. 

Water. — Micrococcus  melitensis  has  never  been  found  in  water  under 
natural  conditions.  The  scattered  distribution  of  the  cases  of 
Mediterranean  Fever  in  barracks,  which  is  the  rule,  is  against  water- 
borne  infection. 

iii.  Eecommendations. 

As  the  goat  is  more  than  probably  the  primary  source  of  the 
disease  in  the  vast  majority  of  cases,  if  not  in  all  eases,  and  as  goats' 
milk  is  the  common  vehicle  for  the  Micrococcus  mditensis,  it  follows 
that  preventive  measures,  to  be  effective,  must  be  based  on  sound 
regulations,  framed  with  a  view  to  stamping  out  the  disease  in  the 
goats.  In  the  meanwhile,  there  should  be  a  vigorous  control  both  of 
the  goat  traffic  and  of  milk  supplies. 

It  will  not  be  an  easy  matter,  perhaps,  to  alter  customs  which 
have  been  in  use  for  many  generations,  and  it  may  prove  impossible 
to  do  so  otherwise  than  gradually.  There  will  be  much  prejudice  to  be 
overcome,  and  even  much  active  opposition  on  the  part  of  some 
sections  of  the  public,  especially  those  who  make  their  living  by 
keeping  goats  and  vending  milk,  and  also  on  the  part  of  many 
consumers,  as  it  is  a  common  argument  in  Malta  that  a  large  section 
of  the  people  prefer  to  have  the  goats  brought  to  their  doors  and 
there  milked.  Public  opinion  will  have  to  be  educated  in  the  matter, 
and  it  will  probably  be  necessary  to  combine  the  suavifer  in  modo  with 
the  fmiiter  in  re. 

The  local  authorities,  both  civil  and  belonging  to  the  two  services, 
are  fully  aware  of  the  facts  that  goats  are  sources  of  the  disease, 
and  that  infection  of  milk  is  both  widespread  and  common. 
The  Civil  measures  which  are  in  operation  are  as  follows : — 
1.  Notification. — All  cases  of  fever  lasting  more  than  seven  days 
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are  to  be  notified.  We  have  good  reasons  for  believing  that  many- 
cases  of  Mediterranean  Fever  either  do  not  come  under  observation  at 
all,  or  that  the  medical  practitioners  fail  to  notify.  This  requires- 
improvement,  and,  perhaps,  the  payment  of  a  small  fee. 

2.  Blood  Examinations. — The  Public  Health  Department  undertake 
the  examination  of  samples  of  blood  from  civil  cases,  but  although 
facilities  have  been  offered  to  civil  practitioners  during  the  last  two- 
years,  they  have  only  been  made  use  of  in  less  than  a  quarter  of  the 
cases  notified  as  sufiering  from  Mediterranean  Fever.  There  is  also- 
room  for  further  improvement  here. 

3.  Sanitary  Inspection. — A  sanitary  inspector  visits  each  case  notified 
and  makes  special  inquiries  into,  amongst  other  things,  the  kind 
of  milk  used  and  its  sources,  occupation,  the  sanitary  conditions  of 
the  premises,  contact  with  previous  cases,  etc.  Inspections  of  the 
sanitary  conditions  of  goat  houses,  etc.,  also  come  within  the  scope 
of  their  duties.  Some  special  work  is  being  done  by  the  medical 
officers  of  health,  as  will  be  observed  from  Dr.  Critien's  paper. 

4.  Segregation  of  Goats. — It  is  in  contemplation  to  make  arrange- 
ments for  the  segregation  of  reacting  goats  as  a  general  practice, 
and  to  kill  off  those  that  are  found  to  be  persistently  infected,  and  in 
both  cases  the  question  of  compensating  the  owners  is  in  point. 

The  Service  measures  in  operation  are  : — 

1.  Notification. — This  may  be  regarded  as  complete. 

2.  Milk. — Condensed  milk  has  been  substituted  for  goats'  milk 
in  both  military  and  naval  hospitals.  This  change  had  been  decided 
on  just  before  the  goat-herds'  strike  in  May  in  the  case  of  the  military 
hospitals,  and  it  dates  from  the  period  of  that  strike  in  the  case  of 
barracks.  We  had  begun  the  campaign  against  the  use  of  goats'  milk 
in  barracks  and  hospitals  at  the  end  of  April. 

3.  Goats. — The  entry  of  goats  into  barracks  has  been  prohibited,  as 
well  as  their  being  kept  in  the  neighbourhood,  of  barracks. 

4.  Instructions  to  Soldiers  and  Married  Families. — Soldiers  and  the- 
married  soldiers'  families  have  been  warned  as  to  the  dangers  of  using 
goats'  milk,  and  they  are  being  taught  that  it  is  very  necessary  to 
guard  against  making  use  of  goats'  milk,  or  of  articles  made  from  it,, 
outside  their  barracks  or  quarters. 

Measures  for  stamping  out  the  disease  resolve  themselves  into 
measures  for  dealing  with  infected  goats,  and  measures  directed  tO' 
control  of  the  milk  supplies.  Measures  of  this  kind  have  already 
been  dealt  with  in  the  Eeports  to  the  Commission  by  Horrocks  and 
Kennedy  {vide  Part  IV,  p.  82). 

These  observers  recommended  : — 

1.  That  the  perambulation  of  goats  through  the  streets  of  the 
towns  in  Malta  should  be  strictly  forbidden. 

2.  That  all  goats  showing  a  persistent  blood  reaction  should  be 
(2089)  s 
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-destroyed,  as  examinations  of  milk  alone  cannot  be  taken  as  a  basis 
of  action,  owing  to  the  excretion  of  the  Micrococcus  melitenm  being 
intermittent  in  character. 

3.  That  the  milking  of  goats  should  be  done  in  their  pens  or  in 
some  central  depot. 

4.  That  the  goats  should  be  penned  as  far  as  possible  from  human 
habitations. 

5.  That  the  milk  should  be  transmitted  to  the  towns  in  sealed  cans. 

6.  That  promiscuous  micturition  should  be  prohibited,  and  a 
penalty  imposed  on  offenders. 

The  second  of  these  measures  implies,  of  course,  the  organisation 
•of  arrangements  for  the  examination  of  goats  and  for  the  segregation 
•of  those  found  to  be  infected  for  further  observation.  It  would  be, 
perhaps,  beyond  the  limits  of  practicability  to  midertake  the 
systematic  observation  of  all  the  goats  in  Malta.  It  would  mean 
making  from  15,000  to  20,000  milk  or  serum  agglutination  tests  every 
few  weeks.  The  practical  measure,  at  all  events  to  begin  ■with,  would 
appear  to  be  the  examination  of  all  goats  suspected  to  be  infected, 
and  occasional  test  examinations  of  herds. 

We  recommend,  in  addition,  that  all  goats  intended  for  exportation 
should  be  examined  before  shipment,  say  a  fortnight  before  and  again 
■a  day  or  two  before  being  shipped,  and  no  reacting  goat  should  be 
.allowed  to  be  put  on  board. 

We  do  not  agree  that  goats  should  be  milked  in  their  pens,  but  we 
strongly  support  the  formation  of  milk  depots  in  all  important  centres, 
which,  if  not  Government  institutions,  should  be  imder  the  control 
and  strict  supervision  of  the  Public  Health  Department.  We  are  in 
complete  agreement  with  the  rest  of  the  foregoing  recommendations. 

The  existing  sanitary  laws  would  appear  to  give  sufficient  powers  to 
the  authorities,  both  in  regard  to  the  control  of  the  goats  and  of  the 
sale  of  milk  to  the  public,  if  they  are  only  enforced  and  carried  out 
both  in  spirit  and  in  letter. 

The  Malta  Sanitary  Ordinance,  No.  Ill  of  1904,  Chapter  II, 
Section  V,  Articles  79  to  100,  already  provides : — 

1.  That  all  purveyors  of  milk  shall  be  licensed,  and  that  the  licence 
shall  only  be  granted  on  condition  that  the  dairy  is  well  built,  fitted 
with  impervious  floors,  well  ventilated,  and  otherwise  sanitary 
(Articles  79  and  80). 

2.  Dairies  are  to  be  kept  clean  and  periodically  limewashed 
(Article  81). 

3.  Goats  and  cows  are  to  be  notified  and  inspected  (Articles  82 
and  83);  and  cows  are  to  be  branded  on  the  horns  and  hoofs 
(Article  82). 

4.  Sickness  is  to  be  at  once  notified  and  the  animal  inspected.  If 
the  disease  from  which  the  animal  is  suffering  be  declared  infectious, 
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the  person  authorised  to  inspect  the  animal  shall  forbid  the  sale  of  the 
milk,  and  shall  apply  other  preventive  measures  (Article  84). 

5.  No  milking  operations  or  any  handling  of  milk  shall  be  made  by 
anyone  who  may  be  suffering  from,  or  recently  convalescent  from,  any 
infectious  disease,  or  who  lives  in  the  same  house  Avith  such  cases 
(Article  86).  Certain  diseases  are  specified,  but  Mediterranean  Fever 
is  not  named  among  them. 

6.  Living  places  are  not  to  be  used  for  storing  milk,  and  cow  sheds 
shall  not  communicate  with  the  place  in  which  milk  is  kept  or  sold, 
but  shall  be  separated  therefrom  by  an  open  space  (Articles  87 
and  88). 

7.  The  cleanliness  and  method  of  cleansing  of  utensils  and  vessels 
used  for  the  preservation  and  sale  of  milk  is  also  legislated  for 
(Articles  89  and  90). 

8.  No  one  shall  expose  or  keep  for  sale  the  milk  of  animals  stricken 
with  any  disease  held  to  be  capable  of  altering  the  nature  of  the  milk 
(Article  91,  h). 

9.  It  is  part  of  the  duty  of  the  Government  veterinary  surgeon  to 
watch  over  the  hygiene  of  stalls,  and  the  state  of  health  of  animals 
destined  for  the  production  of  milk.  (Ordinance  dealing  with  the 
organisation  of  the  Public  Health  Department,  Chapter  VIII, 
Article  40,  e.) 

10.  There  is  a  Council  of  Health  which  advises  the  Government  on 
all  matters  affecting  hygiene  and  the  public  health.  It  has  on  it  one 
naval  and  two  military  representatives. 

The  relative  importance  of  goats  and  cows,  as  sources  of  milk 
supply  in  Malta,  did  not  receive  due  consideration  when  this 
Ordinance  was  framed,  as  in  many  of  the  provisions  the  word  "  cow  " 
alone  is  used,  and  it  is  only  by  implication  that  they  can  be  held  to 
apply  to  goats. 

Actual  observations  of  the  conditions  obtaining  in  the  places  where 
goats  are  penned  or  housed,  which  were  made  in  the  course  of  our 
work,  show  that  the  regulations  in  regard  to  housing  arc  more 
honoured  in  the  breach  than  in  the  observance.  The  Ordinance  is  yet 
young,  and  it  has  to  be  remembered  that  the  enforcement  of  the  law 
means  very  radical  alterations  in  the  conditions  previously  prevailing. 
It  was  an  attempt  to  enforce  the  provision  of  impervious  flooring  and 
limewashing  in  specific  instances  that  led  to  the  goat-herds'  strike.  The 
goat-herds  are  an  uneducated  class,  and  much  -prejudiced  against  what 
they  consider  unnecessary  innovations.  It  will  probably  take  a  long 
time  before  these  prejudices  are  overcome,  and  the  only  alternative 
appears  to  be  dairies  or  depots  belonging  to  Government,  or  large 
owners,  and  in  the  latter  case  under  Government  control. 

To  sum  up,  we  recommend  as  follows  : — 
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A.  Maasures  relating  to  Goats. 

1.  The  perambulation  of  goats  through  the  streets  should  be  strictly 
forbidden. 

2.  The  branding  of  goats  on  the  hoofs  should  be  carried  out,  as  in 
the  case  of  cows. 

3.  The  goats  should  be  penned  or  housed  as  far  as  possible  from 
human  habitations. 

4.  Examination  of  goats  suspected  to  be  infected. 

5.  Examination  of  all  goats  intended  for  exportation  before  ship- 
ment. 

6.  Segregation  of  reacting  goats  for  observation. 

7.  Destruction  of  goats  showing  persistent  infection. 

8.  Compensation  to  owners  on  two  scales  :  («)  while  their  goats  are 
segregated,  and  (b)  for  goats  destroyed. 

B.  Measures  relating  to  Milk  Supplies. 

1.  The  establishment  of  large  dairies  or  depots  under  Government 
control  or  supervision. 

2.  The  transmission  of  the  milk  in  sealed  cans  to  proper  dairies  in 
the  towns. 

C.  Other  Measures  relating  to  the  Civil  Population. 

1.  More  strict  notification. 

2.  Efforts  should  be  made  to  extend  the  practice  of  having  blood 
examinations  made  in  cases  of  fever. 

3.  Impress  on  sanitary  inspectors  the  importance  of  their  milk 
enquiries. 

4.  As  recommended  by  Horrocks  and  Keiniedy,  educate  the  people 
by  leaflets  telling  of  the  importance  of  preserving  some  degree  of 
sanitation  in  their  dwellings,  the  dangers  of  infected  milk,  need  for 
milk  sterilisation,  etc. 

5.  Promiscuous  micturition  in  the  streets  and  roads  should  be  pro- 
hibited, and  a  penalty  imposed  on  offenders. 

6.  Latrine  accommodation  should  be  provided  for  workmen 
employed  in  building  operations. 

D.  Measures  specially  applirxtble  to  tlie-  Services. 

1.  With  regard  to  the  garrison,  the  isolation  of  Mediterranean 
Fever  cases  should  be  continued. 

2.  The  entry  of  goats  into  barracks  or  other  Government  places 
should  bo  sti'ictly  prohibited ;  and  they  should  not  be  allowed  to  be 
housed,  nor  should  resting-places  be  permitted  to  be  established  in  the 
neighbourhood  of  such  places. 
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3.  Pending  the  possibility  of  obtaining  absolutely  safe  milk,  the  use 
of  gocats'  milk,  or  its  products,  should  be  absolutely  forbidden  in  any 
hospital,  ban-acks,  ship,  or  other  Government  establishment.  Sterilisa- 
tion cannot  be  trusted. 

4.  The  use  of  condensed  or  other  forms  of  preserved  milk  should  be 
continued  in  hospitals  and  barracks,  including  messes  and  other  regi- 
mental institutes. 

5.  Continue  the  warnings  to  soldiers  and  to  soldiers'  families  as  to 
jnaking  use  of  goats'  or  cows'  milk  outside  barracks  or  quarters. 
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